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The proceedings of this most important world conference on bio- 
chemistry sponsored by the International Union of Biochemistry 
and the Academy of Sciences, U.S.S.R., will be published early in 
1962 by the Pergamon Press in ten volumes, each edited by the 
chairmen of the symposia under the general editorship of Academi- 
cian N. M. Sissakian, Secretary General of the Congress. 


The first 8 volumes will contain all the symposia papers presented 


ol. 8 in the 28 sections of the Congress. Volumes 9 and 10 will contain 
961 the Transactions of the Plenary Sessions and Abstracts presented 


together with Author and Subject Indices. 


I Biological Structure and Function at the Molecular Level 
M. F. PERUTZ, Cambridge 
Functional Biochemistry of Cell Structares—O. LINDBERG. Srockholm 
Evolutionary Biochemistry—-S. OCHOA, New York 
Molecular Basis of Enzyme Action and Inhibition—-P. A. E. DESNUELLE, 
Varseilles 
Intracellular Respiration: Phosphorylating and Non-Phosphorylating Oxida- 
tion Reactions—E. C. SLATER, Amsrerdam 
VI Mechanism of Photosynthesis—-H. TAMIYA, Japan 
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Pergamon Press were also official publishers of the 
Published in 15 volumes under the General 


VOLUME 
Carbohydrate Chemistry of Substances of Biological Interest 
Edived by Mo L. WOLFROM 


PARTIAL CONTENTS 
e Introduction——M. L. Wolfrom; Hemicelluloses—R. L. Whistler with J. L. Sannella; Seaweed Polysac- 
charides—C. Araki; Plant Gums— E. L. Hirst; All Polysaccharides are Immunologically Specific 
e M. Heidelberger; Uber die biologische Bedeutung der Aminozucker~ R. Kuhn; Biosynthesis and Natural 
Occurrences of Monosaccharides—.J. K. N. Jones; Sialic Acids—G. Blix; Carbohydrates of Nucleic Acids 
M. Stacey; Die Zucker der herzaktiven Glykoside—T. Reichstein; Les oligosaccharides non reducteurs 
. contenant du galactose—J. E. Courtois; Phenylhydrazone und verwandte Derivate der Zucker—L. Mester; 
Enzymatic Synthesis and Cleavage of Levans——S. Hestrin; Summary M. L. Wolfrom. 
63s. net. ($9.50) 


206 pp 


VOLUME ll 


e Biochemistry of Wood 
Edited by K. KRATZL ond G. BILLEK 
PARTIAL CONTENTS 
Conifer Chemistry and Taxonomy of Conifers—H. Erdtman; Terpene Formation in Pine—R. G. Stanley; 
On the Enzymic Polysaccharide Synthesis—G. A. Greathouse; Biosynthesis of Hemicelluloses—A. C. Neish; 
. The Process of Lignification in Woody Plants—-A. B. Wardrop and D. E. Bland; Studies in the Biosynthesis 
of Lignin—T. Higuchi; Lignification—-F. F. Nord and W. J. Schubert; Zur Phylogenese des Lignins 
S. M. Manskaja; Biochemie des Holzes: Ein Bericht iber Symposium IIl-—K. Kratzl. 
285 pp. 70s. net. ($11.00) 


VOLUME Ul 
Biochemistry of the Central Nervous System 
by F BRUCKE 


PARTIAL CONTENTS 
e lonic Movements in Cell Membranes in Relation to the Activity of the Nervous System—Hans H. Ussing; 
Metabolism and Activity in Giant Axons—R. D. Keynes; Molecular Forces Controlling lon Movements 
during Nerve Activity—David Nachmansohn; Some Problems of Metabolism in Relation to the Structure 
. of the Nervous System—Heinrich Waelsch; Maintenance of the Composition of Isolated Cerebral Tissues 
Heary Mcliwain; Some Molecular Considerations in Cerebral Drug Responses—R. G. Grenell; On the 
Mode of Action of Monoamine Oxidase Inhibitors in the Brain—A. Pletscher; Adrenaline and Noradrena- 
line in Nervous Tissue—Marthe Vogt; Brain Serotonin Metabolism in Insulin Hypoglycemia—E. Costa 
and H. E. Himwich; Mucopolysaccharides and Mucoids of the Nervous System—Gunnar Brante: 
Serotonin Metabolism and the Central Nervous System—Sidney Udenfriend. 


324 pp. 


88s. net. (£13.50) 


VOLUME IV 
© Biochemistry of Steroids 


Edited by E. MOSETTIG 


PARTIAL CONTENTS 

Modern Methods of Isolation and Determination of Individual Cortico-steroids—R. Neher; Biogenesis 
2 and Transformations of Squalene-—Kenrad Bloch; Recent Developments in the Study of Adrenal Cortical 

Steroid Biogenesis—Gregory Pincus; Experimental Studies of Adrenal Hyperfunction in Man— Thomas 

F. Gallagher; Bile Acids: Formation and Metabolism-——Sune Bergstrém; Metabolism of Androgens by 
oe Tissue Enzymes-——Charles D. Kochakian; The Biochemistry of the Oestrogenic Hormone—G. F. Marrian; 

Biochemistry of the Corticoids—-Mavximillian Ehrenstein; Some Biological and Clinical Effects of Steroids 


Roy Hertz. 
296 pp. 75s. net. ($12.00) 


4th International Congress of Biochemistry, Vienna 
Editorship of D. Hoffman-Ostenhof 


VOLUME V 
Biochemistry of Antibiotics 
Edied by K. H. SPITZY ond R. BRUNNER 


PARTIAL CONTENTS 

Natural Substances in Relation to Germination—Chr. van Sumere and L. Massart; Coumarins and Phenolic 
Acids in Relation to Inhibition and Activation of Germination—R. Despois; Biogenetic and Structural 
Relationships among the Antibiotics—E. P. Abraham and G. G. F. Newton; Biochemical Interpretation of 
Antibiotic Resistance of Micro-organisms—A. Di Marco; Some Biochemical Foundations in the Search 
for Anti-cancer Antibiotics—G. F. Gause; Medical Aspects of Antibiotics for Food Preservation— 
Benjamin W. Carey. 

239 pp 68s. net. ($10.50) 


VOLUME VI 
Biochemistry of Morphogenesis 

Edited by W. J. NICKERSON 

PARTIAL CONTENTS 

Biochemical Systems Involved in Differentiation of the Fungi—J. M. Ward; Unbalanced Growth in 


Bacterial Cultures—M. Webb; Regulation of Root Elongation—Hans Burstrém; Induction of Reproductive 


Growth in Plants—Anton Lang; The Embryonic Cell as a Protein Forming System—Heinz Herrmann. 
260 pp 70s. net. ($11.00) 


VOLUME VII 


Biochemistry of Viruses 
Edited E. BRODA and W. FRISCH-NIGGEMEYER 


PARTIAL CONTENTS 
The Structural Basis of the Activity of Tobacco Mosaic Virus—H. Fraenkel-Conrat and B. Singer; The 
Biochemical Basis of Tobacco Mosaic Virus Infectivity —B. Commoner; Chemistry of some Virus Variants 
C. A. Knight; Structure and Chemistry of Insect Viruses—G. H. Bergold; The Nucleic Acid of the 
Influenza Virus—L. Hoyle; The Properties of Purified Polioviruses—C. E. Schwerdt; The Kinetics of 
Xanthine Oxidase Formation in Neurotropic Virus Infections—D. J. Bauer and P. L. Bradley; Some 
Evidence for the Localization of Virus Replication—H. T. Epstein. 
63s. net. ($9.50) 


255 pp 


VOLUME 


Proteins 
Edited H. NEURATH aod H. TUPPY 


PARTIAL CONTENTS 
Optical Rotation and the Structure of Polypeptides and Proteins—Paul Doty; Reversible Enzyme Inacti- 
vation due to N-O-Peptidyl Shift—Pehr Edman; Genetic Control of Protein Structure: The Abnormal 
Human Haemoglobins—V. M. Ingram; Invertebrate Tropomyosin (Paramyosin)—K. Bailey; Modern 
Trends in Flavoprotein Research—-Hugo Theorell; Session on Protein Synthesis: Chairman’s Introduction— 
Fritz Lipmann; Protein Synthesis in Cell-Free Systems—Brigitte A. Askonas, J. L. Simkins and T. S. Work; 
Enzymatic Reactions between Amino Acids and Ribonucleic Acids as Intermediate steps to Protein 
Synthesis—Mahlon B. Hoagland; Physico Chemical Aspects of Protein Biosynthesis—R. B. Loftfield, 
E. A. Eigner and L. L. Hecht. 

70s. net. ($11.50) 


258 pp 
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. 4th International Congress of Biochemistry 


PARTIAL CONTENTS CONTINUED 


VOLUME IX 
Physical Chemistry of High Polymers of Biological Interest 
Edited by O. KRATKY 
PARTIAL CONTENTS 
. The Use of Optical Rotation Data in Structural Investigations of Polypeptides and Proteins—E. E. Blout; 
Reversible Enzyme Inactivation due to N-O-Peptidyl Shift—Pehr Edman; The Heterogeneity of Nucleic 


Acids—J. A. V. Butler; Electron Microscopic Investigations of DNA, RNA and Polynucleotides—Cecil E. 
Hall: Modification of DNA by Ionizing Radiations and Certain Mutagenic Chemicals—P. Alexander and 


- 
K. A. Stacey; Enzymatic Synthesis of Polyribonucleotides—Severo Ochoa; Formation and Dissociation 
of Polynucleotide Complexes—Robert C. Warner and Esther Breslow; Some Applications of Synthetic 
- Polymers to Studies of Biochemical Interest—H. Mark and H. Morawetz. 


260 pp 70s. net. (511.00) 


VOLUME X 


Blood Clotting Factors 
© Edited by E. DEUTSCH 


PARTIAL CONTENTS 

. Chemistry of Prothrombin and Thrombin—Walter H. Seegers; Phospholipids in Blood Clotting—N. K. 
Sarkar: Distribution of Clotting Factors in Tissues—F. Nour-Eldin; Biochemistry of Plasminogen and 
Plasmin—Sol Sherry; Activators and Inhibitors of Fibrinolysis—-Tage Astrup; The Kinetics of Blood 

se Thromboplastin Formation—Rosemary Biggs and Ethel Bidwell; Contact with Glass and the Initial Stages 
of Intrinsic Blood Coagulation—Bijarne A. Waaler; Kinetics of Fibrinogen: Fibrin Conversion—Harold A. 
Scheraga and Seymour Ehrenpreis. 

@ 254 pp 70s. net. ($11.00) 


VOLUME NI 


Vitamin Metabolism 
UMBREIT H. MOLITOR 


PARTIAL CONTENTS 
The Biosynthesis of L-Ascorbic Acid in Plants and Animals—-L. W. Mapson; The Biosynthesis and De- 
gradation of Riboflavin—E. R. Stadtman; Biosynthesis of Niacin and Pyridoxine—C. E. Dalgleish; 
Metabolism of Nicotinic Acid and the Pyridine Nucleotides—Philip Handler; The Biosynthesis of Vitamin 
. A-active Carotenoids—T. W. Goodwin; Biochemical Features of Thiamine Metabolism—H. G. K. Westen- 
brink: The Biosynthesis and Breakdown of Folic Acid—D. D. Woods; The Biosynthesis of Pantothenic 
Acid—Werner K. Maas: The Turnover of Pantothenic Acid—G. David Novelli; On the Mechanism of 
Vitamin A Deficiency and Night Blindness—John E. Dowling and George Wald; The Metabolism of 
Vitamin D—E. Kodicek. 
373 pp. 73s. net. ($11.50) 


VOLUME Nill 


e Biochemistry of Insects 
Edited by L. LEVENBOOK 


PARTIAL CONTENTS 
Biochemical Aspects of Insect Poisons—Mario Pavan; Biochemistry of the Insect Cuticle—R. H. Hackman; 
The Free Amino Acids of Insect Hemolymph—Marcel Florkin; Some Aspects of Amino Acid Metabolism 
e in Insects—B. Bheemeswar: Metabolism of Silkworm in Relation to Biochemical Virus Induction— 
Kazuo Yamafuji; Glucose Metabolism in Insects—W. Chefurka; A Biochemical Basis of Flight Muscle 
Activity—Bertram Saktor; Phosphorus compounds in Insect Development—G, R. Wyatt; Some Aspects 
. of Lipid Metabolism in Insects—W. Niemierko; Comparative Aspects of Insect Biochemistry with Par- 
ticular Reference to Insecticidal Action—F. P. W. Winteringham; The Metabolism of Insecticides by 
Insects—John E. Casida; Insect Biochemistry: A Report on Symposium XII by L. Levenbook. ¢ 
@ 252 pp. 70s. net. ($11.00) 
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VOLUME \Nlll 

Colloquia on topical questions in Biochemistry 

Edited by H. CHANTRENNE, K. 8S. DODGSON, O. HAYAISHI, Sir H. A. KREBS, E. E. 
SNELL, P. K. STUMPE, G. TOENNIES, O. F. SCHWARZ 


PARTIAL CONTENTS 

The Synthesis and Hydrolysis of Sulphuric Esters—K. S. Dodgson; The Formation and Biological Role ot 
Mixed Disulphides—A. Pihl and L. Eldjarn; Enzymatic Mechanisms in Purine Biosynthesis—S. C. Hartman; 
and J. M. Buchanan; Some Aspects of Pyrimidine Biosynthesis—Peter Reichard; Studies on the Mechanism 
of Steroid Hydroxylation—Gordon M. Tomkins; Peroxidase as Oxidase: The Tricarboxylic Acid Cycle in 
Bacteria—Samuel J. Ajl; Synthesis of Cell Constituents from Acetate via the Glyoxylate Cycle—H. L. 
Kornberg; Nitrate Utilization in Higher Plants—V. S. Butt; Some Aspects of Carbohydrate Metabolism 
J. Edelman; Energy Metabolism of Lactic Acid Bacteria—I. C. Gunsalas; Comments on Lysis and Cell 
Wall Synthesis—Elizabeth Work. 


474 pp. 100s, net. ($15.60) 


VOLUME XIV 
Transactions of the Plenary Sessions 
Edited by W. AUERSWALD o HOFFMANN-OSTENHOF 


This is an invaluable volume containing a wealth of information on all the many aspects of biochemistry 
discussed at the Congress 


299 pp. 75s. net. ($12.00) 


VOLUME XV 
Abstracts of Sectional Papers, and Analytical Subject Index 


to Symposia and Colloquia 
mpiled by the Editorial Staff of the ‘*Internat al Abst 
F. WEWALKA, Jienne 
Volume XV, containing as it does Abstracts of Sectional Papers and Index to Symposia and Colloquia 


presented in all of the 18 sections of the Congress, is a fitting finish to the recording of a great scientific 
occasion 


308 pp. (1960) 100s. net. ($15.00) 


£48 net. ($150.00) per set 
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All books gladly sent on 14 days’ approval 


Quantitative Methods in Human Pharmacology 
and Therapeutics 


Edited by D. R. LAURENCE 


Brings together techniques for making measurements and evaluating their accuracy, 
and reveals many examples of the invasion of pharmacology and therapeutics by 
mathematics and statistics. The emphasis is on the application of discoveries in 
pharmacology to the treatment of human beings, and in the last section particular 
attention is given to the general considerations affecting clinical trials. 

“It is the most interesting and thought-stimulating volume that I have reviewed in the last three years 


It should be read by all who attempt to assess the value of therapy in hospital or general practice” .— 
Ulster Medical Journal 


45s. net. ($7.50) 


. 

s-Hydroxytryptamine 

Edited G. P. LEWIS, National Institute for Medical Research, Mill Hill, Londo 
1961 
This volume contains the proceedings of a Symposium organized by the Co-ordinating 
Committee for Symposia on Drug Action on the present state of knowledge of this 
remarkable drug. 


PARTIAL CONTENTS 

The Occurrence of 5-Hydroxytryptamine in Nature—H. O. J. Collier; 5-Hydroxytryptamine in the 
Mast Cells of the Rat—G. P. Lewis; Metabolism of 5-Hydroxytryptamine—S, Udenfriend; Biological 
Inactivation of 5-Hydroxytryptamine—H. Blaschko; The Effect of 5-Hydroxytryptamine on Renal 
Circulation and Function—M. Pickford; The Relation of Pain Production by Tryptamines to their 
Chemical Structure—D. Armstrong; Aminoacid Decarboxylase and Amine Oxidase in Carcinoid 
Tumour—H. Langemann; Oedema and 5-Hydroxytryptamine in the Rat—G,. B. West; The Effect 
of 5-Hydroxytryptamine on Acid Gastric Secretion—A. \. Smith; General Discussion 


253 pp. 60s. net. ($9.50) 


Hypotensive Drugs 
Edited by M. HARINGTON, University College Hospital, ! 


Contains the proceedings of a conference on hypotensive drugs and the control of 
vascular tone in hypertension held in London, and organized by the Co-ordinating 
Committee for Symposia on Drug Action, including the discussions which took place 
following the presentation of the papers. 
PARTIAL CONTENTS 
Structure-action Relationships of Hypotensive Drugs—H. R. Ing; Biochemical Principles in Relation 
to Hypotensive Drug Action—-H. Blaschko; Some Pharmacological Differences Between Hypotensive 
Drugs, with Special Reference to Hydralazine and Reserpine—J. Tripod; Theories Concerning the 
Site and Mode of Action of Reserpine-——Marthe Vogt; Principles and Details of Hypotensive Therapy 
F. H. Smirk; Hypotensive Drugs: Clinical Evaluation under Controlled Conditions—G. A. 
Perera; Treatment of Essential Hypertension with Hypotensive Drugs—C. Bartorelli; Some Charac- 
teristics of Peripheral Arterioles in Human Hypertension—R. S. Duff; The Control of Vasomotor 
Tone in Hypertension—-W. S. Peart; Subject Index: Author Index 


222 pp. 50s. net. ($8.00) 


Physical Properties of the Steroid Hormones 


Edited by L. L. ENGEL, Massachusetts General Hospital, U.S.A. 
In this volume are assembled for the first time the diverse properties of steroid hor- 
mones and their metabolites which are useful in their isolation, identification and 
quantitative estimation. Among the physical properties covered are fluorescence 
spectra, the chromogens formed upon treatment of steroids with sulphuric acid and 
correlation of the sulphuric acid chromogens with structure of the steroid. Labora- 
tory workers in the field of steroid hormone metabolism and chemistry will find this 
an invaluable handbook. 

Approx. £5 net. ($15.00) 


The Chromatography of Steroids 
I. E. BUSH, Rad liffe Infirmary, Oxford 
The available methods for the chromatography of steroids are reviewed in this book. 
Particular attention is given to the application of the theory of partition chromato- 
graphy to the behaviour of steroids in chromatographic systems, and this is then used 
to give general indications of what types of chromatographic procedure are most 
suitable for particular problems in steroid biochemistry. Systematic application of 
the principles outlined in this book should lead to many more precise ways of identi- 
fying steroids by chromatographic means in the future. 

80s. net. ($12.50) 


The Biology of Stentor 
VANCE TARTAR, Dept. of Zoology, University of Washington 
This volume summarizes all that is known about a certain group of unicellular 
organisms—ciliate protozoa of the genus Stentor, eminently suitable for classroom 
study. Teachers will find in this work complete instructions for the collection, 
culture and demonstration of a type which may well become a classic example of the 
structure and behaviour of unicellular forms of life. 

72s. net. ($12.00) 


Organophosphorus Poisons 


Anticholinesterases and Related Compounds 
D. F. HEATH 
This book covers the fundamental aspects of the chemistry, biochemistry and pharma- 
cology of those organophosphorus compounds which are either themselves anti- 
cholinesterases, or which are metabolised in vivo to anti-cholinesterases. It is written 
for scientists carrying out research on the compounds—both for those beginning 
research and for those who are specialists in one of the subjects covered and wish to 
know something of related ones. 

80s. net. ($12.50) 


Descriptive leaflets will be sent on request 
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Current papers by the world’s experts 


Chemical Pathology of the Nervous System 
by JORDI FOLCH-PI 
This volume contains the proceedings of the Third International Neurochemical 
Symposium which was held at Strasbourg, and represents the third of a continuing series 
of volumes which jointly covers the main areas of the chemistry of the nervous system 
in health and in disease. The subject matter is divided either along classical bio- 
chemical lines, such as in the chapters on the Chemistry of Metabolic Disorders, or 
between individual topics chosen because of their present interest, such as the chapters 
grouped under the heading of the Biochemistry of Mental Disease. This book 
represents the first compilation of current knowledge on the Chemical Pathology of the 
Nervous System in many years. In fact, no standard text in this field has been avail- 
able within our generation. This authoritative work should substantially fill that void. 
PARTIAL CONTENTS 
Chemical Pathology of Disorders due to inborn Errors of Metabolism—G., A. Jervis; Pathogenic 
Effects of Elevated Plasma Phenylalanine in Phenylketonuria—-W. E. Knox; A Study of Some 
Human Brains with Pathological Changes—M. Lees and J. Folchi-Pi; Biochemical Findings in 
Three Cases of Hartnup Disease—R. Rednight; The Chemistry of Metabolic Disorders of Nutritional 
Origin—H. M. S. Sinclair; Malnutrition and the Central Nervous System—B. S. Platt; The Chemical 
Pathology of Copper—J. N. Cumings; The Nature of Copper-binding in Normal and Wilson's 
Disease Brains—L. Uzman; Quantitative Biochemical Studies of Chromatolysis—E. Robins, J. M. 
Kissane and 1. P. Lowe: Histochemical Findings in Demyelination Relation to the Normal Myelin 
Sheath —P. Diezel. 
896 pp. 97° x6 £7 net. ($20.00) 


Nervous Inhibition 


Proceedings of an Int rnational Symposium 

by E. FLOREY 

he thirty-one papers collected in this important volume were presented at the recent 
International Symposium on Nervous Inhibition, and they illustrate the many types 
of investigation that are leading to new concepts with regard to the working of the 
nervous system. 

The idea behind the Symposium was to give recognition to the fact that states of 
inhibition or of temporary inexcitability produced by nerve cells are as important for 
the co-ordinated and co-ordinating function of the nervous system as are the excitatory 
states of central or peripheral neurons and of effector cells. Furthermore it was the 
aim of this Symposium to permit an interchange of ideas between neurophysiologists 
primarily concerned with vertebrates and those more interested in invertebrates in 


order to stimulate and encourage the mutual interest in the universal phenomena of 


nervous inhibition, and in order to create a greater awareness of the range of pheno- 
mena of nervous inhibition. The participants represent many diverse fields of physio- 
logy and the topics were chosen to cover as many different kinds of inhibition as 


possible 
A SELECTION ©} ERS INCLUDED IN THIS VOLUMI 
Inhibitory Neurons 4 Survey of the History of their Discovery and of their Occurrence——C, A. G. 


Wiersma; The Synaptic Mechanism for Postsynaptic Inhibition—John C. Eccles; Cardiac Inhibition 
in Decapod Crustacea—_Donald M. Maynard; Excitation, Inhibition and the Concept of the Stimulus 
Ernst Florey; Inhibitory Transmitters: A review—-Hugh McLennan; Further Observations Con- 
cerning the Inhibitory Substance Extracted from Brain—K. Lissak, E. Endroeczi and E. Vincze; 
The Organization of the Primitive Central Nervous System as Suggested by Examples of Inhibition 
and the Structure of Neuropile—G., Adrian Horridge; Inhibition in the Neuro-endocrine Systems of 
Invertebrates—-William G. van der Kloot. 


450 pp. Numerous Illustrations 9" «6 £5 net. ($15.00) 
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The Collected papers of Paul Ehrlich tour Volume 


Compiled and edited by F. HIMMELWEIT, Director of the Department Research, The Wright- 
Fleming Institute, St. Ma Hospital Medical School: with the assistance of t Miss MARTHA 
MARQUARDT, « inder the editorial direction of Sir HENRY DALE 

This work is published with the co-operation and assistance of the Trustees of the 
Wellcome Trust. 


Volume 1: HISTOLOGY, BIOCHEMISTRY and PATHOLOGY 
CONTENTS 
Practice and Theory of Staining in Histology; Cytology of the Blood in Health and Disease; Staining 
of Bacteria and its Application to Diagnosis; “The Requirement of the Organism for Oxygen” and 
Allied Biochemical Studies; Pharmacology, Thereaputics and Toxicology; The Diazobenzenesul- 
phonic Acid and Dimethylaminobenzaldehyde Reactions 
Volume 2: IMMUNOLOGY and CANCER RESEARCH 
Early Studies in Immunity and Immunotherapy; Studies on the Mechanism of Immunity Reactions: 
Cancer Research 
Volume 3: CHEMOTHERAPY 
Early Studies with Dyes and Arsenical Compounds: Salvarsan and Neosalvarsan: Last Studies and 
Reviews; Obituary Notices and Personal Tributes 
Volume 4: INDEX and BIBLIOGRAPHY — To be published shortly 
Complete set of 4 volumes £28 net. ($85.00) 
All volumes sold separately. £8 net. ($25.00) 
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Regional Neurochemistry 


The Regional Chemistry, Physiology and Pharmacology of the Nervous Systen 
Edited by SEYMOUR 8S. KETY ond JOEL ELKES 
The formal proceedings of the Fourth International Neurochemical Symposium held 
in Varenna comprise the contents of this volume. In the subject there lies a recogni- 
tion of one feature of the nervous system which makes it unique—its tremendous 
organizational complexity. It is this complexity, well adapted to subserve function. 
which makes the particular site of a chemical reaction in the brain a parameter of equal 
importance to substrate and enzyme activity in determining outcome. In the nervous 
system, more than any other place in the body, biochemistry recognizes its dependence 
on structure as well as the contributions it may make to or receive from other disciplines. 
The Fourth International Neurochemical Symposium was tacit testimonial to those 
concepts. A comprehensive exploration of the depth and breadth of the field as it 
exists today is conveyed in this presentation of a vital exchange among distinguished 
investigators from various parts of the world. 
SELECTED PAPERS 
An Intracellular Migration of Protein which alters the Excitability of Cerebral Tissues—Henry 
Meliwain; Studies on rate controlling factors in Oxidative Phosphorylation—B. D. Polis; Com- 
partmentalized Biosynthetic Reactions in the Central Nervous System—H. Waelsch; On Differences 
in Metabolism existing in some areas and layers of Brain Cortex——G. E. Viladimirov, M. N. Baranov. 
L. Z. Pevzner and W. Tsyn-Yan; Morphological Bases of Synaptic Processes and Neurosecretion 
E. De Robertis; Quantitative Ribonucleic Acid Measurements in Functional Studies of Nucleus 
Supraopticus—J. E. Edstrém, D. Eichner and N. Schor; Histamine in the Central Nervous System and 
Hypophysis of the Dog—H. M. Adam; Functional Specifications for Membranes in Excitable Cells 
H. Grundfest; Localization of the Action of Convulsant Substances-Correlation between the Electro- 
encephalographic and Biochemical Findings—D. Bovet and V. G. Longo. 


530 pp 9” «6 84s. net. ($12.00) 
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Recommend these volumes to your Librarian 


Haematin Enzymes In Iwo Volumes 


The International Symposium on Haematin Enzymes was organized by the Australian 
Academy of Science, Canberra. The subject matter occupies a very central position 
. in the field of biochemustry, and this authoritative work will also be of interest to 
research workers in physiology and neurology. 

These two volumes contain the complete proceedings of this important international 
conference. A total of 96 papers is included, with relevant discussion material. 


PARTIAL CONTENTS 
° The Electronic Structure and Electron Transport Properties of Metal lons Particularly in Porphyrin 
Complexes——L. E. Orgel; Some Physical Properties and Chemical Reactions of Iron Complexes 
R. J. P. Williams; Early Stages in the Metabolism of lron—J. B. Neilands; On the Cytochromes of 
° Anacrobically Cultured Yeast—-P. Chaix; Catalase Oxidation Mechanisms—M. E. Winfield; 
Cytochrome Oxidase Components—M. Morrison and E. Stotz. 


Approx. 680 pp. Illustrated 9” x 6” £8 net. ($25.00) per set 


Globular Protein Molecules 


bd Their Structure and Dynamic Properties 
JACOB SEGAL, KATE DORNBERGER-SCHIFF, and ANGEL KALAIDJIEV 
e This book is a most valuable contribution to the discussion on the structure of globular 
proteins—those proteins which are responsible for the properties of living matter. 
. Written by a biologist, a biochemist and a crystallographer, it looks at the problems 
from all these angles, but requires no specialized knowledge of the reader in any of 
these fields. 


After an historical survey of the development of the main ideas and concepts, the 
authors discuss the most important dynamic properties of proteins connected with 


e denaturing (necrotic and reversible), reproduction, dipole moment, enzymatic activity, 
molecular weight, etc. In the course of this discussion, the shortcomings of the ideas 
e on protein structure which were current up to now become obvious, and a new hypo- 


thesis—the “faltentromme! model”—emerges; with its help the properties of living 
matter may be understood. Outer dimensions of protein molecules may be derived 


© from their amino acid composition and lead (for 7 globular proteins for which the 
required data are available) to astonishingly good agreement with X-ray data. In an 
. appendix a first and most promising attempt ts made at interpreting the latest results 


of X-ray structural research on myoglobin and haemoglobin (published 1960) with 
the help of the “‘faltentrommel model”. 


PARTIAL CONTENTS 

Elements which have been used in the Construction of Protein Models: The Arrangement of the 
e Peptide Chains in the Molecule; Factors which have not been taken into consideration in the Con- 

struction of previous Protein Molecules: The Biosynthesis of Protein: The Dimensions of the Protein 

Molecule: Human Serum Albumin; The Intra-molecular Structure of Proteins: The Orientation 
° of the Haem Group; The Dipole Moments of Protein Molecules; The Denaturing of Globular 

Protein: Proteolysis of Denatured Protein, Solubility in Aqueous Media, Change of Optical Proper- 

ties of Proteins, the Mechanism of Denaturing; The Mechanism of Enzymatic Action; Recent Results 
° of X-ray Analysis of Haemoglobin and Myoglobin 


150 pp. 9” « 64" 40s. net. ($6.50) 
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2 New Thyroid Works ° 
Advances in Thyroid Research ° 
General Editor: ROSALIND PITT-RIVERS, F.R.S. 
The Fourth International Goitre Conference held in London was attended by more 7 
than 600 endocrinologists, clinicians, and biochemists from more than forty countries. 
The main papers were devoted to endemic goitre. Over 100 papers were read which e 


surveyed its incidence in various parts of the world and its relation to the iodine 
deficiency in different areas. The genetic aspects of the subject were discussed and the 


part which goitrogens and other factors might play in its aetiology. e 
This comprehensive volume contains the papers read at the conference and the 
papers which appeared on the conference programme, but which were not read because e 


of the late arrival or absence of the authors. It incorporates the knowledge and 
experiments of the most authoritative workers on thyroid research so giving a picture 
of our present state of knowledge. It will be invaluable to all those interested in 
this field 

PARTIAL CONTENTS 
Relation Between Chemical Structure and Anti-Thyroid Activity—C. Rimington; A Quantitative 
Method for Radioactive lodine Therapy of Hyperthyroidism—F. F. Rundle, T. H. Oddie, I. B. Hales 

and J. Myhill; Nervous Factors in the Pathogenesis of Thyrotoxicosis—V. G. Baranov, J. B. Blagos- bd 
clonnaja, \. M. Davidovski, E. A. Loskutova and N. F. Nicolaenka; Dunhill Memorial Lecture 
G. Keynes; An Anborma! Thyroid Stimulator in the Sera of Hyperthyroid Patients—H. D. Purves 
and D. D. Adams; An Evaluation of the Thyroid Activator of Hyperthyroidism—J. M. McKenzie; 
A Contribution to the Understanding of the “Trapping Mechanism” in the Thyroid Gland—Z. 
Lewitus, M. Anbar and S. Guttmann; Studies on Goitre in the Sheffield Region—R. Kilpatrick, 
G. D. Broadhead, C. J. Edmonds, D. S. Munro and G. M. Wilson; The Use of lodized Salt in a Region . 
Suffering Goitre Due to the Lack of lodine—H. Perinetti, M. Giner, A. Barbeito, R. J. Cangiani, 
I. M. Parish, E. O. Paturzo and H. Martino; lodine absorption in the Human Thyroid—aA. S. Mason 


and Helen E. A. Farran; Thyroid Hormones as Differentiating Factors—J. Cizkova; Further Studies e 
on the Plasma Protein-Thyroid Hormone Complex in Man—M. W. Hamolsky, H. A. Ravin and 
A. S. Freedberg. e 


544 pp. Illustrated 9° « 6 £6 6s. net. ($20.00) 


The Thyroid Hormones 


ROSALIND PITT-RIVERS, F.R.S. and JAMSHED R. TATA e 
The Thyroid Hormones is an authoritative summation of present day knowledge in this 
subject. It attempts to discover which hypothesis concerning the biosynthesis of 


thyroid hormones, mode of action, and the aetiology of thyroid disorders have ° 
received experimental support. Included is a brief historical survey and a valuable 
chapter on Diseases of the Thyroid by W. R. Trotter. « 
“A book by two such authorities . . . has led to much new thinking about thyroid 
hormones.”’—Nature. “Although comprehensive and critical in its review of a com- e 
plex subject, this is a fluent story that is a pleasure to read.”—Science Progress. 

“The authors are to be congratulated on producing a book which ts certainly the best 
account of the subject available . . . No serious investigator in the thyroid field can e 
afford to be without it.”-—British Medical Bulletin. 

CONTENTS e 


Introduction; Chemistry and Thyroxine; The lodinated Compounds of the Thyroid Gland; Bio- 
synthesis of the Thyroid Hormones; Transport of the Thyroid Hormone; Physiological Actions of 
Thyroid Hormones; Some Current Concepts of the Mechanism of Action of Thyroid Hormones; e 
Extrathyroidal Distribution and Metabolism of lodine; Biochemical Pathways of Thyroid Hormone 
Metabolism; Diseases of the Thyroid; Appendix; References; Index. 


247 pp. Numerous Illustrations 9” « 6" 50s. net. ($7.50) bd 
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Send for these volumes on 14 days’ approval 


Epidemiology of Malaria 


SH. D. MOSHKOVSAII 
The E. 1. Martsinovskii Institute of Medical Parasitology and Tropical Medicine, Moscow. 
° In the past ten years considerable successes have been gained in the battle against malaria in the Soviet 
Union. and it is now virtually eradicated. In this Russian translation the theoretical achievements of 
owing the general principles of epidemiology and the basic trends of quantitative 
s defined as a science, showing its contents and boundaries. The essential 
features of epidemiology a discipline concerned solely with infectious diseases are discussed; causal 
connections and the dynamics of the phenomena under study are examined. Finally, using malaria as 
e an example, the author discusses the principles underlying thorough analysis of the factors affecting dis- 


malariology are outlined 
epidemiology midemioiogs 


semination of infection, the relationships between the counter-measures employed and the results obtained 

under various circumstance This section, devoted strictly to malariology, illustrates the general 
e significance and possibilities of quantitative epidemiology. 

Approx. 350 pp 9}° x 6) Approx. 84s. (515.00) 


Course in Epidemiology 


I. I, ELKIN 


A 


Epidemiological thought in the U.S.S.R. is in some ways very different from its counterpart in the West, 

e and obviously there is room for a much greater exchange of opinions. This textbook was published 
recently in Moscow and provides an account of the teaching given to students in the Sanitary and Hygiene 
Faculties of Medical Institutes in the U.S.S.R 

. The authors discuss the epidemiology of diseases due to bacteria, viruses, rickettsiae, protozoa and 
helminths, and the sciences applied to controlling them. Stress is laid on the importance of recognizing 
an epidemic focus and dealing with it 

* The account of the epidemiological services in the U.S.S.R. and their role in peace and war is most en- 
lightening. Control methods are seen to be considerably more stringent than those applied in the West 
When the epidemiologist. administrator and worker in the West considers these examples of epidemiology 

bd n the U.S.S.R., and notes the similarities and differences in ideas and practice, he will find much to interest 

him to and stimulate further thought 


Ibustratec 91" x 70s. net. (512.00) 


Approx. 525 pp 


Fundamentals of Radiobiology 


Second Revised and Enlarged Edition 
fp Z. M. BACQ, ersit ge. and PETER ALEXANDER, Roval Cancer Hospital, Londor 
This outstanding book, the first edition of which, published in 1955, was so widely 
acclaimed for its authority and clarity that it was translated into three languages, surveys 
the many diverse aspects of radiobiology. This new edition is in most respects a new 
book, and several chapters have been added. 
© This volume will be welcomed by all who seek a clear exposition of the fundamentals of the 
subject and will be especially useful for post-graduate courses in radiobiology, for training 
. of medical radiotherapists, and for health physicists. 
555 pp 9° x 6” 70s. net. ($12.00) 
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Now available in English Translation 


Radiochemistry 


translated from the Russian RADIOKHIMIIA 
under the editorship of 
A. G. MADDOCK, Cambridge 


SELECTED CONTENTS OF VOLUME I NO. 1—JUST PUBLISHED 

Investigation of the complexing of trivalent americium in oxalate and ethylenediamine tetra-acetate 

solutions by the ion-exchange method.—A. 1. MOSKVIN, G. V. KHALTURIN and A. D. 

GEL’MAN 

An electromigration method of determination of the stability constants of complex compounds of 

elements present in microconcentration: |. Determination of the stability constants of complex 

compounds of some lanthanides with the ethylenediamine tetra-acetic acid anion—\V. P. SHVEDO\ 

and A. V. STEPANOV. 

The state of microquantities of radio elements in dilute solutions: VII. Study of the state of proactin- 

ium in aqueous solution by the adsorption/desorption method—!. E. STARIK, A. D. SHEIDINA 

and A. lL. IL,’MENKOVA 

The problem of the effect of the radioactivity of precipitates on their sorption properties—V. |. 

SPITSYN and V. V. GROMOYV. 

Investigation of the electrochemical deposition of bismuth from its dilute solutions, by means of 

radioactive indicators 1.—D. M. ZIV and V. A. ISHINA 

The determination of radioactive strontium in water from open reservoirs—L. K. PONOMAREVA 

and V. L. ZOLOTAVIN 

The composition and content of xenon isotopes in uranium minerals—E. K. GERLING and Ia. 

A. SHUKOLIUKOV 

The feasibility of applying to the study of fragmentary isotopes the technique of stopping and 

collecting fission fragments in a gas: |. Radiochemical examination of the disintegration of frag- 

ments using their range as a criterion—K. A. PETRZHAK, E. B. NIKOL’SKAITA, Iu. G. 

PETROV and E. A. SHLIAMIN 

The mechanism of formation of anomalous mixed crystals—A. N. MURIN and Yu. G. PLINER 

The influence of the nature of the diluent on the extraction of uranyl nitrate by tributyl phosphate 
V. B. SHEVCHENKO, A. S. SOLOVKIN, |. V. SHILIN, L. M. KIRILLOYV,. A. V. RODIO- 

NOV and V. V. BALANDINA. 


Two issues per annum. Subscription rate; £15 ($40.00) per annum 


Send for a free inspection copy 


Pergamon Press 


OXFORD LONDON NEW YORK PARIS 
Headington Hill Hall, Oxford. 4 & 5 Fitzroy Square, London, W.1. 
122 East 55th Street, New York 22, N.Y. 
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Do you subscribe to these International Journals ? 


International Abstracts of Biological Sciences 
Hon. Editor: C. C. N. VASS 


This journal provides a full survey of the scientific literature of the world as it concerns 
the experimental biological sciences. The main subjects covered are Anatomy, 
Odontology, Biochemistry, Biophysics, Microbiology, Pharmacology, Experimenta! 
Pathology, Physiology, Experimental Zoology, Experimental Botany, Cytology, 
Genetics and Animal Behaviour. 

The journals that are covered by International Abstracts of Biological Sciences fall into 
three groups. In the first group (A) all papers are abstracted in full. In the second 
(B) the journals are scanned for the most important and relevant papers. The third 
consists of reviews of journals, all of which appear at the end of each number. A 
complete list of the journals covered under headings A and B is published in the first 
number of each volume. Papers in Russian, Polish, Czech and other European 
languages are abstracted. 

Four volumes are published a year. Each consists of three issues and an index, and contains approxi- 


mately six thousand abstracts. The issues appear at monthly intervals. Annual Subscription £35 
($98.00) for four volumes 


Journal of Neurochemistry 


Editorial Board: R. V. COXON, Oxford: V. ENGELHARDT, Moscow: A. ENGSTROM, 
Stockhol J. FOLCHI-PI, Waverley, Mass S. S. KETY, Bethseda, Md.: E. KLENK, Cologne 
C. LONG, Londo A. POPE, Waverley, Mass. D. RICHTER, Cardiff R. ROSSITER, 
London, Ont W. M. SPERRY, New York: M. VOGT, Fdir burgh: and H. WAELSCH, New York 
(Bi-monthly ) 

Rate A. £12 ($34.00) per annum. Rate B. £3 10s. ($10.00) per annum 


SELECTED PAPERS 


Intralaminar distribution of cytochrome oxidase activity in human frontal isocortex—Helen H. Hess 
and Alfred Pope; The metachromasy of strandin—Alfred F. Harris and Abraham Saifer; The 
distribution of mucopolysaccharides in the cytoplasm of vertebrate nerve cells—Norman M. Sulkin; 
Deoxyribonuecleic acids of central nervous system, kidney, and spleen: a comparison of some 
chemical and physical properties-—-C. F. Emanuel and I. L. Chaikoff; Factor S—a substance which 
excites crustacean muscle—William G. Van der Kloot; Glucose catabolism of rabbit retina before and 
after development of visual function—-Leonard H. Cohen and Werner K. Noell; Proteinase activity 
of peripheral nerves during Wallerian degeneration—G. Porcellati and B. Curti; Metabolic conse- 
quences of localized application of electrical pulses to sections of cerebral white matter—M. Kurokawa; 
The form in which cholesterol occurs in the adult CNS—C, W. M. Adams and A. N. Davison; Vaso- 
pressin biosynthesis: |. /n vive studies—-Howard Sachs; The effect of flavin adenine dinucleotied 
on the electroencephalogram modified by chlorpromazine—K. Yagi, T. Ozawa, M. Ando and T. 
Nagatsu. 


Specimen copies gladly sent on request 
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An invitation to subscribe to 


this Important New Pergamon International Research Journal 


Vision Research 


VISION RESEARCH is an important new international journal devoted to all aspects of seeing. It 
provides a common meeting ground for research workers in problems of vision, whose separate 
approaches are primarily biophysical, physiological, biochemical, neurological, psychological or oph- 
thalmological. The emphasis is on human and animal vision rather than on optics as a physical 
science, though overlapping studies—for example biophysical or physical-chemical—are considered of 
the highest relevance. Also included are papers, in those areas of vision, research which are somewhat 
neglected in the current scientific literature, such as visual perception, experimental ophthalmology 
the sensory neurology of vision, the embryology of vision, comparative sensory physiology, physio- 
logical optics, the history of visual science, etc. 


CONTENTS OF VOLUME I NUMBERS 1/2—JUST PUBLISHED 
Let's look at those isochromatic lines again—D. FARNSWORTH; Comments on Dean Farnsworth’s 
“Let's look at those isochromatic lines again’——F. H. G .PITT; Comments written to Dean 
Farnsworth in 1958-—-W. D. WRIGHT: A non-linear hypothesis for chromatic adaptation—D. L. 
MacADAM; Prediction of relative luminous efficiency from fundamental sensation curves—H. C. 
SPERLING; Rod and cone receptor mechanisms in typical and atypical congenital achromatopsia— 
H.R. BLACKWELL and O. M. BLACKWELL; A study of binocular colour mixture—F.H. THOMAS. 
F. L. DIMMICK and S. M. LURIA; Area and luminance of test object as variables in examination 
of the visual field by projection perimeters—L. L. SLOAN; The electroretinogram of the antelope 
ground squirrel-F. CRESCITELLI; Spectral sensitivity curves of diurnal squirrels——KATHERINE 
TANSLEY, R. M. COPENHAVER and R. D. GUNKEL; Electric potentials of retina and cortex of 
cats evoked by monocular and binocular photic stimulation—-E. AUERBACH, A. J. BELLER, H. E. 
HENKES and G. GOLDHAVER; Notes on the photometric significance of the human crystalline 
lens—-R. A. WEALE:; The attention of optomotor responses in white-eyed mutants of musca domestica 
and coelopa frigida—H. KALMUS. 
Published Quarterly 


BOARD OF EDITORS 


DR. T. SHIPLEY, Department of Ophthalmology, University of Miami College of Medicine, Miami, 
36, Florida 


F. CRESCITELLI, Department of Physiolhgy, University of California, Los Angeles 
H. J. A. DARTNALL, J/nstitute of Ophthalmology, Judd St., London 
PROF. Y. LEGRAND, Museum National d’ Histoire Nautrelle, Laboratoire de Physique, Paris 
PROF. DR. H. SCHOBER, /nstitut fiir medizinische Optik, der Universitat, Miinchen 
PROF. A. SORSBY, Department of Ophthalmological Research, Royal College of Surgeons of England, 


London 


Assisted by an International Honorary Editorial Advisory Board 


Manuscripts for editorial consideration should be sent to the Member of the Board of Editors 
most conveniently located. 


A copy of this journal and details of subscription rates gladly sent on application 
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Valuable Russian Translation Journals 


Pavlov Journal of Higher Nervous Activity 
and Edit R. CRAWFORD 


(Bi-monthly ) 


£10 10s. ($30.00) per annum @ 


SELECTED PAPERS 
Analysis of the disturbances of higher nervous activity in hypertensive disease—V. A. Kononiachenko; 


@ Changes in vasomotor reflexes during exposure of the individual to general vibrations—V. G. . 
ferent’sev; Features of higher nervous activity disturbances in diencephalic involvement—G. A. 
Sevost’ianova; Nervous process dynamics in relation to different methods of teaching gymnastic 

@ sexercises—B. A. Ashmarin; Interaction of two conditioned reflex processes in a dynamic stereotype ° 
4. V. Naidel: Mobility of the nervous processes in the motor analyser of pre-school children 
N. V. Sukhanova; Effect of neurotropic substances on the cortical activity and blood pressure of 
dogs with experimental hypertension—L. F. Roshchina. 


Problems of Oncology 


Trar P. S. FREISINGER 
(Monthly) 
£21 ( $60.00) per annum 
e SELECTED PAPERS 
Studies regarding the influence of blood serum and extracts of leucocytes of patients suffering from 
leucoses upon tissue ct res—N. G. Khiopin; The influence of blood serum and extracts from leuco- 


@ cytes of patients suffering from leucosis upon human leucocyte tissue cultures—A. I. Zhudina; The ® 
effect of blood serum and extracts prepared from leucocytes of patients suffering from leucoses upon 
tissue Cultures of human lymph nodes—N., M. Chistova; The effect of blood serum and extracts from 

@ icucocytes of leucotic patients upon endothelial tissue cultures—N. G. Khlopin and N. M. Chistova; ©® 
On the blastomogenic action of cerium ('“Ce)—Itu. L. Moskalev and V. N. Strel’tsova. 


Problems of Virology 


e Edit Ponel: BARRY COMMONER, Soinr Louis: K. F. MEYER, Son ®@ 
KARL HABEL, Serhede: ALBERT B. SABIN, Cincinnersi: H. KOPROWSKI, 

@ ? RICHARD E. SHOPE, New Yor! J. T. TRIPP, Bethesda. e 
Scientific Translation D. J. BAUER 


(Bi-monthly ) 
bad £10 10s. ($30.00) per annum 
SELECTED PAPERS 
@ Methods of trapping influenza virus in the droplet phase of aerosols: 1. Efficacy of D'lakonov’s @ 
apparatus and soluble gelatin foam filters—S. la. Gaidamovich, V. V. Viodavets and V. R. Obukhova: 
Antigenic relationship between A, A-prime and A2 influenza viruses—-A. S. Gorbunova; The origin 
@ = of biphasic milk fever—S. G. Drozdov; Latent immunization of the population in foci of tick-borne @ 
encephalitis by means of fresh goat's milk-—V. V. Pogedina; Disturbances of the activity of the brain 
stem in experimental poliomyelitis in cotton rats—A. Kh. Kanchurin; A study of the course of experi- 
mental poliomyelitis under the influence of cortisone—-N, N. Nosik. 


Please send your subscription to—Journals Subscription Manager * 
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Abstracts of Papers 


Tuesday. August 22 


Drugs and Membranes. Introductory 
Remarks. C. A. M. Hocpen (U.S.A.). 


The Molecular Architecture of Cell Membrane 
and Cytoplasmic Membranes. F. &. 
SyJOsTRAND (U.S.A.). 


Indirect methods revealing certain properties of 
the cell membrane combined with direct morpho- 


logical analysis of the structure of various types of 


membranes by means of high resolution electron 
microscopy have allowed proposing models for the 
molecular architecture of these membranes. 
Electron microscopy, furthermore, can demonstrate 
structural changes in the membranes that can be 
correlated to variations in functional condition. 
The hypothesis will be discussed according to which 
the membranes represent enzymatically active 
structures involved in, for instance, oxidative phos- 
phorylation in mitochondria and protein synthesis 
in certain other cytoplasmic membranes. 
Membranes of various types represent the most 
common and spectacular structural components ot 
the cytoplasm of cells and might be of great import- 
ance for co-ordination and regulation of the enzy- 
matic activities of cells. The hypothesis regarding 
their functional importance can be tested. The 
role of the various membranes in connection with 
the action of drugs could be further explored by 
combined biochemical and morphological analysis. 
Possible approaches to this problem will be discussed. 


Passage of Materials across Biological Mem- 
branes. H. H. Ussinc (Denmark). 


\ survey of current research on cell permeability 
indicates the lipoid-pore concept of the membrane 
as originally advanced by Collander and Barlund 
is still tenable if it is supplemented by the concepts 
of active transport and facilitated diffusion. 

The evidence for the existence of pores in the cell 
membranes or surfaces is of two kinds: (1) The 
dependence of diffusion rates on molecular diameter 
Collander et al., Pappenheimer et al., Solomon et 
al.); and (2) The existence of “solvent drag” on 
molecules diffusing in an osmotic water stream 
through the membrane, a phenomenon which 
requires a continuous water phase (Ussing; Koefoed 


Johnsen and Ussing; Andersen and Ussing). 


It is pointed out that “sandwich-membranes” 
consisting of two or more layers with different pore- 
sizes and different solubility properties may obtain 
a very high degree of specificity. 

The concept of active transport as well as that of 
facilitated diffusion constitute transport phenomena 
which cannot be predicted on the basis of the 
lipoid-pore theory. They differ in that the active 
transport processes consume metabolic energy 
whereas the facilitated diffusion processes do not. 
Kinetically, both types of transport can often be 
described satisfactorily on the basis of specific mem- 


branes carriers, but it is better for the time being 
to consider the carriers only as abstractions. Despite 
our lack of detailed information concerning the 
molec ular basis ot these processes, the two concepts 
have proved themselves exceedingly useful in 
organizing a contusing array ol observations into a 
framework from which predictions can be made 

Finally, it is pointed out that although the pheno- 
menon of pinocytosis may be of importance in 
special cases, it is extremely unlikely to be among the 
main vehicles of membrane transport 


Biochemical Aspects of Transport. 
Hoxin and M. R. (U.S.A.). 


Evidence will be reviewed favouring the phos- 
phatidic acid cycle as the mechanism of the Na 
pump. In this cycle lipid soluble disodium phos- 
phatidate is formed at the inner surface of the 
membrane from ATP, diglyceride, and 2 Nav. 
Disodium phosphatidate crosses the membrane 
where it is hydrolyzed by phosphatidate phospha- 
tase, releasing 2 Na* into the aqueous phase bound- 
ing the outer surface of the membrane. Diglyceride 
returns to the inner surface of the membrane where 
the cycle is repeated. There is no direct evidence 
on the mechanism of return of phosphate to the 
cytoplasm but it is postulated that in those cells 
which pump Na’ in exchange for K~ the phosphate 
returns with 2 K-, and in those cells which pump 
NaCl the phosphate returns in exchange for two Cl 
The following will be discussed in support of the 
cycle: (1) the increased renewal of phosphate in 
phosphatidate on stimulation of the avian salt gland 
with acetylcholine; (2) the time course of this 
increased renewal; 3) evidence that the phos- 
phatidic acid effect is in secretory membranes: 
4) evidence that the stimulated renewal of phos- 
phate in phosphatidate is catalyzed by diglyceride 
kinase and phosphatidic acid phosphatase, both 
situated in the membrane; (5) the requirement of 
the cycle for Na*; and (6) the presence of the phos- 
phatidic acid cycle enzymes in the erythrocyte 
membrane and the evidence that the cycle enzymes 
may be components of the Na* and K* dependent 
membrane ATPase which appears to be closely 
related to the Na* and K* pumps. 


Enzymatic Aspect of Active Transport of Na: 
and across the Cell Membrane. J. 
DENMARK). 


From peripheral crab nerves a submiscropic 
particle has been isolated which contains a system 
fulfilling a number of the requirements for a system 
involved in the active linked transport of Na* and 
K* across the cell membrane. 

1) It contains an enzyme which catalyses the 

transfer of energy from ATP to the system as 
an energy-rich phosphate bond. 
It has one site where there is an affinity for 
Na* which is higher than for any other 
monovalent ion and another site where the 
affinity for K~ is highest. 
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6 Pharmacological Control of Release of Hor- 
mones Including Antidiabetic Drugs. Intro- 
ductory Remarks. France 


7 Pharmacological Actions of the Hypoglycae- 
mic Arylsulphonamides upon the Histo- 
physiology and the Physiology of the Beta- 
cells of the Islets of Langherhans of the 
Pancreas. A. Lownarimres Franc 


‘ rea a prelerenual 
lor pancrea ancreatotropis! and 

cla the islet { Laneer- 
‘ be tac ropist lhe betacvtotropist Is 
al hnown by the a al lation of the beta-c« Ils 


ademon- 


cations 


bee rod perplasia of ti islet 

i ne lor : ol 
The : crease th otal 

ain i the Oeta-cell nc] an increased Capacity 
ndecrine pan kewl glucose rewula- 


onamides 


ry Dstance The en 


we 


pancreas 


administration of 


hes rugs that it wa its “plasma meulim 


these drugs 


ar nel etlective of human 
habet haracterized luggishness of relative 

arvisulphonam amifest an antidiabetx 
acu agains! mecta-a Cta-hypophyseal or 
pontane: chabetes of 1 ate intensities They 


of Papers 


counteract the establishment of idio-hypophyseal 


diabetes in a dog [hey exert a preventive action 


against the exhaustive process which occurs 


“spontaneously” in the beta-cells of the pancreas 


{ subtotally 


remnant of a 
These phenomena are in direct connexion with the 


depancreatized animal. 


acthons stimulation, neolormation, re generation 
exerted by these sulphonamides upon the apparatus 
of the beta-cells Clinical 


pe ssibility of the use of these drugs as prophylac 1K 


trials plead for the 
agents against the development of full diabetes in 


human beings predisposed to this illness 


Experimental Investigations with Sulpho- 
nureas (S.U... A. BANnper (Germany 
The effects of oral hypoglycaemic compounds 


enzyme-system, the liver and the peri- 


upor the 


pl eral carbohydrate wetabolism do not sufficiently 


explain the hypoglycaemic action Experimental 


animals patients deprived of the pancreas do 


and 


not exhibit ar hypoglycaemic reaction, pre 


that the gland is removed, for several days. 


There ts agreement that the main action is to be 


1 releasing msulin from the pancreas. How 


this liberation eflected constitutes a question of 


paral wunt interest 


According to results by Wrenshall al... a lare« 
number of the diabetics ho dé clop the diseas 
when adults have a sufhoent amount of insulin in 
the gland, sometime en more than non-diabetx 
The the yucstion why these patients are 
aia cs Some evidence has been that 

} © patie there is an abnormal binding of 
u im m the pancreas Thus, the difference n 
bl | sugar curve between non-diabetics and 
cia be explames 

I Aperimect of ef showed that plast a- 
bon imsulin could be released by S.1 

ur own imvestigatior have demonstrated 


ttre a degranulation of isolated %S-cells under 


these observations one may assur 


that are exerting thei effects by means 
phys hemuical properties It is suggested that 
these alities produce a removal of this abnormal 


binding; in this way adequate amounts of insulin 


are reicasced 


9 Pharmacological Effects of Some Chemical 


Compounds of Biosynthesis and Secretion 
of Thyroid Hormones. RK. Franc 


The main steps in the biosynthesis and secretion 
of thvwroid hormones are oncentrat 
iadotyrosines formation, iodotyrosin« coupling, 


thyroglobulin proteolysis, enzymatic deiodination 


ol rodotvrosines followed by rodothvronines secret 
Various chemical compe inds modil thyroidal 
rodine metabolism [hiocyanate, perchlorate and 


anions of about the same volume 
The act 


some specit 


le« iri 


other 


inhibit iodide concentratior compet- 


tively with I- which probably fits into 


ol the mitact cel 
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sites of oxidase. Thiouracil derivatives not only 


block iodination but also depress the formation of 


thyroxine from diiodotyrosine in vivo ann in vitro. 
Drugs of this type interfere in some way with 
thvroxinogenesis and a new iodoprotein appears 
after a long treatment with propylthiouracil. The 
relative potency of antithyroid drugs was estab- 
lished by in vive and im vitro methods Relation 
between chemical structure and antithyroid action 
was studied. Derivatives of thiourea, mercapto- 
givoxaline, thioglyoxalone and mercaptotriazole 
possess antithyroid properties The mode of action 
of these drugs seems to be related to a blockade of 
oxidizing enzymes involved in organification of 
iodine Reducing agents stimulate cathepsins and 
accelerate the rate of liberation of hormones: thvy- 
roxine inhibits deiodination of iodotyrosines pre- 
venting uptake of thyroidal iodide 

As iodine metabolism depends of TSH secretion, 
any compound acting directly or indirectly on the 
stimulation of TSH produces as eflect on hormono- 
g is That is the case for thyroxine, 3:5:3’- 
truedothyronine and also for the non-calorigeni 
$:3°:5'-trnodothyronine which are concentrated by 
the pituitary and block TSH secretion Adrenaline 
decreases uptake and produces thyroid 
hyperplasia. 

Compounds such as 3:5-diiodo-4-hydroxyben- 
rovibutviester affect the rate of metabolism of 
iodohormones; the resulting changes in PBI level 
modity TSH secretion. Cortisone works by another 
way. it exaggerates excretion of iodide by kidneys 
circulating iodide is reduced and then '*'I thyroid 
upt LAC decreases 

Thus many chemical products active on peri- 
pheral iodine metabolism interfere with biosyn- 


thesis and release of thyroid hormones 


lOaAction de Quelques Dérivés du 2-Amino- 


methyl-Benzodioxan sur l’Equilibre Hor- 
monal du Cycle, de la Pseudo Grossesse et 
de la Grossesse chez la Ratte. [F. Bovrr- 
Nervi et G. Bionamt (Italy 


Des recherches réalisées sur l'eflet de différents 
dériveés sur la grossesse chez la ratte ont montré que 
le traitement au cours des premiers jours de la 
gestation peut provoquer des accidents dont les 


manifestation apparaissent parfois que d'une 


maniere tardive Dans le cas d’un sympa- 
tholyuque, le Piperoxan (9331 l'on a observe 
que 100 mg kg administrés par voie orale le jour 


I de la grossesse empéchent l’ovoimplantation chez 
0 a 5O pour cent des rattes sans provoquer 
d’anomalies chez les autres animaux du lot 
L’ étude de dérivés voisins montre que cette action 
ne parait pas liée aux propriétés sympatholyques 
des ces produit 

Une activité sur la gestation a été également 
reconnue A certains dérivés du benzodioxan A 
lonctior hydrazine, inhibiteur aes monoamino 


Dans le cas di N’-] :4-benzo- 


dases 
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dioxan-2-méthyl-hydrazine (25961S) l’admini- 
stration de 100 mg/kg par voie orale le jour | de la 
grossesse provoque chez 50 pour cent des rattes soit 
une inhibition partielle ou totale de l’implantation 
soit, exceptionnellement, la résorption précoce 
d’une partie des nidations. 

Diverses considérations font penser que l’effet du 
Piperoxan et du 2596IS est d’prigina centrale et 
que ces substances sont susceptibles de modifier 
l’équilibre hormonal par l’intermédiaire des secré- 
tions de l’antéhypophyse. Il a été en effet 
remarque'® que le 2596158 s’oppose dans le 100 pou 
cent des cas A la pseudogrossesse provoquée par la 
Réserpine et dans une proportion pouvant aller 
jusqu’a 40 pour cent A celle dérivant d'une stimu- 


lation mécanique. 


1. Bovet-Nirt1, F. and Bover, D 1959). Pr 
exp. Biol. Med., 100, 555 

Bover-Nrrtt, F., Orsincuer, O., LAND-Virrory. 
R. and Bovetr, D 1961), Comptes Rendus Act 
Scand., 252, 614 

3. Bionami, G., Rendiconti Ist Suf Sanita In press 


10b Action of Certain Derivatives of 2-Amino 


Methyl-Benzodioxan on the Hormonal Equi- 
librium of the Reproductive Cycle, Pseudo- 
pregnancy and Pregnancy in the Rat. | 
Bovet-Nitt1 and G. Bionami (Italy 
Investigations on the effect of various derivatives 
on pregnancy in the rat have shown that treatment 
during the first days of the gestation period can cause 
accidents which sometimes only become apparent 
later.) In the case of the sympatholytic, Piper- 
oxan (933F) it has been observed that 100 me/ke 
administered orally on the first day of pregnancy 
prevent the implantation of the ovum in 30 to 50 
per cent of the rats without causing any abnormali- 
The study 


of related derivatives shows that this action does not 


ties in the other animals of the group 


appear to be related to the sympatholytic properties 
of these drugs 

Certain derivatives of benzodioxan with hydra- 
zine properties, which inhibit monoamine oxydase 
MAO), have also been found to affect gestation. 
In the case of N’-1 :4-benzodioxan-2-methyl-hydra- 


zine 259618) the administration of 100 meg/ke 
orally on the first day of pregnancy provokes either 
partial or total inhibition of implantation in 60 per 


cent of the rats or, in exceptional cases, the pre- 
cocious absorption of the implant 

Various considerations lead to the hypothesis that 
the effect of Piperoxan and of 2596I1S is of central 
origin and that these substances can modify the 
hormonal equilibrium through the intermediacy ot 
the anterior hypophyseal secretions. It has, in fact 
been observed that 2596I1S counteracts the pseudo- 
pregnancies due to Reserpine in 100 per cent of the 
cases and in up to 40 per cent in cases where it is due 


to mechanical stimulation. 
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12 The Location of Renin in the Rabbit Kidney. 


1/ 


!l Mechanisms by Which Drugs and Hormones 


Activate and Block Release of Pituitary 


G dotropi (. H. Sawver U.S.A 
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nad ropiu ystet 
awa hat ta hypothalar 


‘ " f EEG a al 
4 sic al at pu ital 
as é he LEG a reaction threshok 
tl alt threshol Ant 
‘ ‘ r-ethynodre! also 
t u d appear t ci 
ecu brits trie 
‘ 


W. F. Coox and G. W. Prexerme L nited 


th ‘ na re rnea 
he wk ili “ook ar Pickeru have 
shown that glomerul cpara agnetically fror 
abinut cortex contains at wher concentration 
ol renir man the maini glomerular tissuc 
Gslomerul a attached fragments of 
chosety miiacent comtai renin pet 
me of nitrogen than glomer without these attach- 
ments Galomeruli with attachments can be selec- 
ted and cut into two hal one mcluding the 
vascular pole region and t! her not In this way 
Cook showed that renin i niined to the vascular 
pole half of the glomeruli In this region occur 
three histologically distinc ell groups, one of 


whicl the juxtaglomerular cells, contaim cyto- 


plasmic granules. Others have found that the 


number of granules in these cells and the renin 


conte of the kidney show parallel chang in 


everal different expermmental situations In view 
this eemed mterest to see whether renir 
wcurrea im associat with subcellular particies 


Rabbit kidney cortex wgenates were first trac- 


tionated b lifferential centrifugation in 0-3 M 
icrose The reniv ontined to the “laree 
erat lraction w hie as further tractionated on 
cros lensit gradient Preliminary experi- 
ents sli that renin is associated with parti 
iM a soparate from mitochondria I 
parti are readil isrupted by mechanical 


smotn hock, whereupon renit 


13 The Basophil Response: A New Area in Cyto- 


pharmacology. Junin and W. B. 
U.S.A 


I he hemustr the crculating basophil 


to its 


role i he bod conor However, this cell has 


it 


ms rare 


ator and 


tragile Cell count ave been relatively unsatis- 


flect the func- 


factory since they do not regularly r 


Recently, we ha 


activity of the basophil 


developed a cvtologx echmigue tor observing ne 


morphologic changes mm the basophil as it respon 
to a variety of stimuli The method consist f 
rapid cell fixation followed by concentration and 
selective staining with toluidine blu The baso- 
phils are then classihed morphologically (basophil 
differential: on the basis « the degree ol degra 
latior Lhe method permits study of the effect 
drugs both m and fy 

Results will be presented on the basophil response 
nm man to sterow histamine Lberators, and othe 
pharmacodynamic aget Particular data will | 
given on the detecuion of urticarial and anaphvlac- 


tid reactions to drugs 


Action of Antihistamine Drugs on Ion and 
Water Movements in Vitro. K. Anwen and 
D. Jupan (U.S.A 


\ntuhistamine drugs have been shown to inhib 
vater and jon n ements in a number of cells ar 
subcellular structure Mitochondrial swelling 
greatly inhibited by these compounds at concentra- 
ions at which no eflect is seen on respiration or 
phosphorylation Mitochondrial contraction is 
sumilariy inhibited at the same concentrations 
Identical results have been obtained with other 
systems, ¢.g. mammalhan red cells in which K 
uptake 1s inhibited by anuhistamines at concentra- 
tions which also reduced the rate of osmotic hemo- 
lysis. The K uptake of rat liver slices and of 
Ehrlich ascites tumour cells is also greatly reduced 
by these drugs. 

The mechanism of action of such compounds has 
been investigated and it is found that phosphopro- 
tem phosphorus turnover is apparently close! 
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related to ion and water movements in mitochon- 
dria liver slices and other systems. It can be 


shown that compounds which affect ion and water 


movements greatly reduced the turnover ol p 
phoprotein-P. In addition, alteration of conditior 
which result in loss of sodium extrusion (e.g. low K 
in medium) reduce the rate of phosphoproten 
turnover 

The significance of these results for the pharina- 
ological actions of antihistamine drugs will be dis- 


ised with special reference to their protec 


effects against cellular injury both in o al 


uro 


1S Biochemical and Pharmacological Hetero- 


geneity of Mitochondria isolated from Rat 
Brain. A. S. Moraczewski (U.S.A 


On the basis of widely scattered evidence. the 


hypothesis has been formulated that an understand- 
ing of drug action on the brain needs to take into 
account possible differential effects on biochemical 
activities of different areas of the brain To test thi 
hypothesis, seve ral phe nothiazines were clected 
and their effects on cytochrome oxidase activity of 
mitochondria isolated from four gross areas of the 
brain were studied. It was observed that the levels 
of enzyme activity differed in the four areas tested 
and that the order of activity varied with the par- 
ticular medium used to test the cytochrome oxidase 
activity Since the test system involved the rat 
at which exogenous reduc ed cytoc hrome Cc Was re- 
oxidized, the state of mitochondrial permeability to 
cytochrome c was an important factor. The final 
resuspension of mitochondria was done in one of four 
media: deoxycholate, which solubilizes the cyto- 
chrome oxidase system; Triton WR-1339, which 
fragments the mitochondria; 0-075 M Sucrose, 
which causes mitochondrial swelling and apparently 
permits cytochrome c to enter; and 0-25 M 
Sucrose, which does not favour ready entry of the 
cytochrome In addition, the use of these varied 
media afforded a system which would provide a clue 
as to whether the drug was exerting an effect on the 
mitochondrial membrane or intramitochondriall,y 
The data presently in hand suggest that there i 
some degree of biochemical heterogencity among 
brain mitochondria and that there is at least a 
quantitative difference in the sensitivity to inhibi- 
tion of cytochrome oxidase activity by phenothiazines. 


16 Solubilization and Isolation of Drug-Hydro- 


lysing Enzymes from Microsomes. (.. 
and B. Niktasson (Sweden 


I'wice washed microsomes from rabbit liver were 
frozen and thawed about 40 times. The clear, 
slightly yellow supernatant after centrifugation at 
150,000 g for 2 hr contained about one-third of the 
microsomal protein. Further freezing and thawing 
did not solubilize more protein. All the imino- 
acylanilid-hydrolysing activity of the microsomes'' 
was solubilized by the procedure. Chromatography 
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4 the supernatant on calcium phosphate or TEAE- 
ellulose columns gave 7 distinct peaks The 
chromatographical pattern is quite reproducible 
Che chromatographical distribution of the imino- 
AC vianilid-, acetanilid- procaine-, cocaine- atro- 
pine- and acetylcholine-hydrolvsing enzymes of the 
mucrosomes will be demonstrated By ultrasonix 
bration of the microsomes a soluble protein frac- 
non can be obtained which seems ide ntic al with that 
btained by freezing and thawing 
\ highly active non-dialvsable inhibitor of the 


acetanilid-splitting enzyme was also present in the 


ipernatant after ultracet: 


the inhibitor could be cor pletely removed by 


| amounts of serum albumer [he purification 


! the inhibitor wall be described 


Hotiuncer, G 1960). Acta Pharn 


Scand., 17, 374 


Activation of Phosphofructokinase from the 
Liver Fluke Fasciola Hepatica by Serotonin 
and Cyclic 3:5-AMP. T. E. Mansour, N. A 
LeRovuce and J. M. Mansour (U.S.A. 


Sumulation of rhythmical movement of intact 


liver flukes by serotonin resulted in ar ncreases 
rate of anaerobic glucose uptake and lactic acid 


production." The stimulation of glycolysis also 


ccurred in homogenates from flukes which hax 


been preimcubated with serotonin when glucose, 
glucose-6-phosphate or fructose-6-phospha Was 
used as substrate However this effect wa 


markedly reduced when fructose diphosphate wa 


the substrat Chis indicated that the activity of 
phosphofructokinase (a rate limiting enzyme in this 
organism ) is increased. Phosphofructokinase activity 
in homogenates from control flukes Was increased 
by serotonin and cyclic 3:5-AMP (synthesized 
chemically or by fluke particles). The activating 
effect of these agents on the enzyme was de pendent 
on the presence of a particulate fraction ATP and 


Meg~** and was inversely proportional to the sub- 


strate concentration (Fructose-6-phosphate |. When 
the fluke homogenat vere incubated for 20 mir 
at 30°C with ATP and Me--, a soluble fraction 
105.000 » g) was isolated which was still activated 


by the cyclic nucleotide but not by serotonin. 
Phosphofructokinase in this fraction was further 
purihiied by precipitating the enzyme with ammon- 
sum sulphate (40 per cent saturation The enzyme 
in this precipitate was still activated when pre- 


:5-AMP. 
Since the production of cyclic 3:5-AMP is increased 


incubated with ATP, Me-* and cyclic 


by serotonin"? the stimulation of phosphofructokin- 
ase by this hormone is possibly mediated via the 
effect of cyclic 3:5-AMP on a mechanism control- 
ling the activity of this enzyme 


Supported by N.1.H. Grants E-1456 and SF-512. 
1. Mansour, T. E. (1959), 7. Pharmacol., 126, 212. 
2. Mansour et al. (1960), 7. Biol. Chem., 235, 466. 
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Mitochondrial Structure as a Controlling 
Factor of Monoamine-oxidase Activity and 
the Action of Amine-oxidase Inhibitors. 
H. (Switzerland 


[he rate limiting factor was studied in suspen- 
sions of isolated mitochondria from rat liver, as well 
as in purified monoamine oxidase (MAO) pre- 


paraul Under a variet experimental con- 
dition following activities were measured 
1) NH.-production (Seligson’s method 2) total 
O,-consumption (Warburg lirect method } 
rate of H,O,-production, using the coupled oxida- 
tion ol “ formate by catalase as an indicator 
reaction: and (4) the aldehyde formation by semi- 
carbazide-trapping 
Nitocl lrial suspensior lave quite differer tly 
according | their functional stat Compared 
wit mitochondria—a sed usually —those 
suspended in isotonic saccharose and incubated u 
presen { pyruvate and tyramine exert a much 
smaller NH,-production and H,O,-formation effect 
about j whereas their © msumption us 4 
tumes higl Similar differences can be observed 
if pyruvate is omitted in the spending medium, il 
the mitochondrial suspension frozen before incu- 
bation, or if a detergent, Le per cent Triton-X- 
100 is adds In all these instances there is recipro 
city betwee the rate of pyruvate oxidation (re- 
quiring intact mutochondrial structure and 
MAQ-activity as well as cour | formate oxidation 
either activity being limited uctural factors 
Ir resence of increasing amounts of MAQO- 
inhibitors all the activities entioned above are 
reduced to the same extent, except coupled formate 
oxidatior Thus, the I,,-value of **CO, formation 
in ssotoni ispensions of rat liver mitochondria is 
about twice. In presence of s-2-phenyl-cyclo- 
propylamine, added simultaneously with the sub- 
strate 0-02 M tyramine) the I,,.-values for O, con- 
sumption and NH,-production are 8-0 10-* M 
for coupled formate oxidation it is 1-6 10O-* M 


Furthermore, these I,,-values largely depend on the 
functional state of the suspended mitochondria. |: 
this respect Iproniazid behaves as follows: O,- 
consumption and NH,-production of liver mito- 
chondria, lysed in distilled H,O, are inhibited 50 


per cent by 2-5 10-* M Iproniazid, on the other 
hand, an approximate threefold inhibitor concen- 
tration (i.c. 7-0 10-* M) is required if the mito- 
chondria! suspension is incubated under conditions 
that essentially conserve structural integrity The 
significance of these observations is discussed in view 


MAO-substrates 
and inhibitors in mitochondria and in the cell in 


of the competitive behaviour 


general 


19 Action of Chlorethoxybutamoxane on Resp- 


iratory Enzymes of Rat’s Brainin Traumatic 
Shock. H. Ninomiya, R. W. Buxton and M. 
(U.S.A 


Several dehydrogenases of rat brain including 


2! 


of Papers 


some which participate in the tricarboxylic acid 
cycle are depressed in Noble—Collip drum shock 
(500 turns). The degree of inhibition is in keeping 
with the severity of the shock, i.e. whether or not the 
rats’ paws were taped or whether they were left 
unfettered to avoid or diminish impact of the drum 
Rats tranquillized with chlorethoxybutamoxane 
(5-chloro-ethoxy-2-butylamino-methyl, 1-4-benzo- 
dioxane) prior to drumming show better resistance 
to shock. The dehydrogenases of such animals’ 
brain are not significantly changed from controls, 
or from controls which had not been sedated. There 
is further differentation between the Pasteur effect 
in non-sedated shock cases, when repression occurs, 
and sedated ones, where the effect is lowered but 
remains at the control level after exposure to drum- 
ming. The protein-N contents of brain homo- 
genates of non-sedated and drummed, and sedated 
and drummed cases shows statistically highls 
significant differences 


Supported with grants from National Institute of Heald 


and from Abbott and Wallace Laboratories respectively 


Drug-induced Alterations in the Intra-cellular 
Distribution of 5-Hydroxytryptamine in 
Rat’s Brain. N. J. Giarman and S. M 
(U.S.A.). 


Differential centrifugation of rat’s brain in iso- 
tonic sucrose has shown that approximately 30 per 
cent of the endogenous 5-hydroxytryptamine (5-HT 
is present in the non-particulate fraction, while 
about 70 per cent re sides in granules. A number ot 
neuro-active drugs have been found to alter this 
“normal” distribution. These drugs fall into two 
broad categories: (1) those which failed to change, 
increased, or decreased the level of 5-HT in the 
whole brain and, simultaneously, tended to shift the 
particulate to supernatant (P/S; “bound’’/“free’’) 
ratio from 2-5 toward unity (c.g. chlorpromazine, 
phenobarbital, reserpine, and a-methyl-DOPA) ; 
and (2) those which elevated the whole brain level 
of 5-HT and tended, at the same time, to maintain 
a normal P/S ratio or to raise it beyond 2-5 (e.¢ 
iproniazid, phenylisopropylhydrazine, LSD-25, and 
certain adrenocortical steroids). 


his work was aided by Grant B-940 from National Insti- 
tute of Neurological Diseases and Blindness. 


Modern Concepts in Relationship between 
Structure and Biological Activity. Intro- 
ductory Remarks. K. |. Bruninos (U.S.A 


Size and Shape of Organic Molecules and 
Biological Activity. A. H. Beckerr (United 
Kingdom 


Biological processes involve three dimensions 
Increasing attention is therefore being focused upon 
the size, shape and surface characteristics of en- 
zymes, proteins, antigen-antibody reactions, drug- 
drug receptor interactions. Any chemically medi- 
ated, biological action involves interaction between 
suitably orientated surfaces. 


1961 


Our knowledge of biological receptors is mainly 
derived from a knowledge of the size, shape and 
other characteristics of molecules producing a par- 
ticular biological response and the characteristics of 
the activated state are ignored. Examples of 
accumulation of evidence to help to define several 
biological receptors are described. 

Antibodies may be considered as model biological 
receptor sites, and hapten-antibody association 
used to study the importance of size and shape of 
molecules in the surface interactions. Stereo- 
selective adsorbents prepared from silica may also 
be used as simple drug-receptor models. Physico- 
organic measurements and modern conformational 
principles facilitate a representation of size and 
shape of molecules under biological conditions. 
Effective molecular size may be altered by hydra- 
tion, aggregation and micelle formation and thus 
the biological action of a particular type of molecule 
affected. 

Many enzymatic processes are stereo-selective. 
Penetration of certain membranes is under stereo- 
selective control. The action of many drugs is 
partly dependent upon their geometry. Side effects 
of drugs may be largely attributed to the molecules 
being adsorbed at “undesirable” as well as at 
“desirable” receptor sites of slightly differing size 
and shape requirements. One approach to the 
search for clinically more selective drugs should 
therefore involve minor modifications on a three 
dimensional plan of molecules with known bio- 


logical actions. 


Chemical Structure, Physical Properties, and 
Biological Activity. A. Burcer (U.S.A. 


This lecture will explore the possibilities that 
medicinal chemists now have to influence the activity 
of different chemicals during their paths to their 


receptor sites and their duration and selectivity of 


action at these sites. The first problem is to study 
structural variations or temporary alterations of 
compounds known to possess a given biological 
activity if their potency or specificity is inadequate 
Protective alterations may keep a reactive com- 
pound from being absorbed randomly and pre- 
maturely and from being excreted, or they may 
activate an unreactive molecule so that it will be 
properly absorbed and distributed. The methods 
available in these areas will be reviewed. 
Analogous considerations are applied to improve 
the actual reactions or to block alternate metabolic 
reactions at receptor sites. Following a “‘lead’’, the 
molecule can be changed by increasing or decreasing 
those binding forces which affect the attachment 
and maintenance of the drug at the receptor. Apart 
from the few successful methods of producing 
irreversible inhibitors by covalent binding, one has 


to rely on minute and mostly empirical methods of 


balancing reversible polar, electronic and short- 
range forces in the molecule. A summary of con- 
temporary work in this field will be given. 
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Drug activity at receptor sites can also be affected 
by altering metabolic and blocking reactions. This 
leads to the intellectually most challenging aspect of 
medicinal chemistry, the rational design of new 
biologically active structures. At present, most of 
the pertinent working hypotheses are still in forma- 
tive stages, and there are too many exceptions to 
make them really satisfactory. Theories of meta- 
bolite antagonism are overlaved with stereochemical 
ideas to accommodate various advanced forms of the 
lock and key fit explanations of drug mechanisms. 
Since several stereochemical observations have been 
reviewed by Beckett in the preceding paper, other 
aspects of reactivity, that is, of various chemical and 
physical properties, will be dealt with here. How 
far have we come since the early days of isosterism ? 
How can we get out of the shackles of minor alter- 
ations imposed by small molecules as the only 
acceptable classical procedure? How much should 
one adhere to biochemical analogy, and how can 
inorthodox structures be reconciled with metabolit« 
analogues? An attempt will be made to illustrat 
uch cases with established observations as a basis of 
predictability of novel drug structures. 


24 Discussion of Previous Papers. P. | nssen 


Belgium) and G. B. Marini-Betro.o (Ital: 


25a Inhibiteurs de la Monoaminoxydase et Poten- 
tialisation du Sommeil Expérimental. P. 
Lecuat et M. LemeiGnan (France 


Les sommeil 


‘administration préalable d’inhibiteurs plus ou 


effets sur le experimental de 
moins pulssanits de la mono-amino-oxydase ont ete 
étudiés chez la souris et chez le rat. Les trois 
hypnotiques utilisés ont été choisis de structure 
chimique différente: chloral, hexobarbital et 
méthyl-4-$-chloréthyl-5-thiazole Hémineurine 

Les trois inhibiteurs ont été: isoniazide (100 mg/kg), 
iproniazide (100 mg/kg) et JL 1314 (10 mg kg A 
ces doses, seuls les deux derniers exercent un 
pouvoir inhibiteur puissant et sensiblement égal sur 
la MAQO Ils ont été administrés par vole peri- 
toneale, 30 min avants les hypnotiques, ceux-ci 
etant injectes par vole veineuse, 

En considérant comme seule significative d’une 
potentialisation, une multiplication par deux au 
moins de la durée du sommeil témoin, on constate 
dans ces conditions expérimentales, que: (1) Vhexo- 
barbital est potentialisé d’une fagon sensiblement 
identique par les trois substances chez la souris et 
chez le rat; (2) le choral n'est potentialisé que par 
le JL 1314 chez la souris; 3) le méthyl-4-6- 
chloréthyl-5-thiazole n'est potentialisé que par 
l'iproniazide chez la souris 

On peut on conclure qu’inhibition de la MAO 
et augmentation de l’effet des hypnotiques ne vont 
pas systématiquement de pair, puisque suivant leur 
nature chimique, les hypnotiques se trouvent ou non 


potentialisés par des substances dont le pouvoir 
inhibiteur sur la MAO est trés différent. 


1. 8 


25b Monoaminoxydase Inhibitors and the Poten- 


tiation of Experimental Sleep. P. Lecnat 

and Lemeionan (France 

The effect of preliminary administration of 
inhibitors of mono-amine lase of varving degrees 
of ett eness on experimental sleep was studied on 
the mouse and on the rat The three hypnotics 

‘ f different chemical structure: chloral, 
hexobarbital and methyl-4-$-chlorethyl-5-thiazole 
Hemineurine The three inhibitors were: iso- 
niazi 100 mg/kg), iproniazide (100 mg/kg) and 
1L. 1314 10 me/ke In these doses only the latter 
two had a marked inhibitory effect on MAO which 

as approximately equal They were administered 
intraperitoneally 30 min before the hypnotics which 
were myected intravenous! 

Considering a duration of at least twice that of 
control sleep to be a significant sign of potentiation, 
we found the following results |. hexobarbital is 
potentiated to practically the same extent by all 
three substances in the mouse and rat; (2) chloral 
Was tentiated by only JL. 1314 in the mouse; 

methvl-4-3-chlorethyl-5-thiazole was only 


inhibition of MAQ 
the augmentation of the effect of hypnotics do 


potentiated by iproniazid in the 


It can be concluded that the 


and 
not systematically go hand hand as, depending 
on ther chemical composition, the hypnotics are 
either potentiated or not by substances which show 


very different potency as MAO inhibitors. 


26 Further Studies on Monoamine Oxidase 
Inhibitors. S. S. Parwar and M. Nickerson 
( anada 
We previously reported that several hydrazine 

deri including iproniazid (Marsilid) and 
pheneprazine (Catron), react relatively irreversibly 
with the active sites on the enzyme monoamine 
oxidas« MAO) to produce a “non-equilibrium 
antagonist In the present study the antagonism 
between hydrazine MAO inhibitors and ampheta- 
mine and two of its derivatives ( P-1726, p-trifluoro- 
methyl, and P-1882, p-S-methyvl) was investigated 
using rat liver mitochondria as a source of MAO. 
Enzyme activity was determined on the basis of 
both oxygen uptake and substrate (tyramine 
utilization, which were found to give equivalent 
results. Preincubation for 15 min with subinhibitory 


or of P-1882 pro- 


concentrations of amphetamine 


tected MAO against inactivation by pheneprazine 
Greater protection by higher, inhibitory, concen- 
trations of these agents was demonstrated by deter- 
minations of enzyme activity after dialysis. With 


respect to both inhibition of MAO and protection 


against pheneprazine inhibition, p-amphetamine was 


more active than the L-isomer P-1726 was found 


to be a more potent and considerably more persist- 
ent inhibitor of MAO than either amphetamine or 
P-1882 


ontsn 


to demonstrate antag- 
P-1726. How- 


was antagonized by 


It was not possible 


between pheneprazine and 


action of the latter 


ever, the 
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The above results indicate that 
amphetamine, P-1726, P-1882, and pheneprazine 
ibine with the same active sites on the MAO 


amphetamine 


all cor 


molec ule 


A New Test for MAOI Detecting Effects. A. 


LeuMaANnN and R. G. Busne (France 


Specific effects of substances related to the meta- 
if biogenic amines led us to study the effect 
of monoamine MAOI). 

The clinical anti-depressing effect of these sub- 


bolisn 
oxidase inhibitors 
studied on animals or only 
against 


stances can hardly be 


indirectly by using their antagonism 
reserpine 

\s reserpine potentializes lethal audiogenic con- 
vulsions in most animals an antagonism between 
and MAQOI can be demonstrated. The 


reserpine 


test is quite clear: (a) total protection (suppres- 
sion of seizure); (b) partial protection (clonic 
seizure only or tonic non-lethal seizures); and (« 


death after convulsions 
The experimental drugs are: Tranyleypramine, 
nialamide, iproniazide, and feeble 
MAOMTs like p-amphetamine 
Injections intraperitoneally to mice of the sub-line 
Rb 
Only 
wo 


harmaline 


benactysine and 


mg/kg), nialamide 
me 


40 mg/kg) give a 100 per cent pro- 


tranyleypramine (30 


me, kg benactysine (80 and p- 
amphetamine 
tection against audiogenic seizures. 
On the other hand, all these drugs injected at 
tranylcypramine 
20 mg/kg), iproniazide 
30 mg/kg), benactysine (60 


threshold, non-protective doses 


25 mg kg 
100 mg ke), harmaline 
p-amphetamine (10 mg/kg) and associated 
to reserpine (1 mg/kg) prevent the mortality during 
seizure generally provoked by reserpine alone and 


nialamide 


me ke 


give complete or partial protection. 

This antagonism is quite different from that ob- 
tained 
carbamate of methyl pentynol, and reserpine; in 


when associating tranquilizing drug like 


this case one only obtains a protection with a dose of 
tranquilizer high enough to have a protecting action 
~ me/ke It seems worthwhile to draw 
attention to this test for detecting MAOI effects. 
One objection can be raised: imipramine (25 mg 
ke and azetazolamid (50 mg/kg) have a similar 
action as the classical MAOI’s but at present we 
biochemical that they act like 


This must still be investigated. 


by itself 


have no proof 


Depletion of Catecholamines by Shigella 
Shigae Toxin in the Mouse Brain. Kk. 
MaSex, R. Smerana and H. RaSxovaA (Czecho- 
slovakia). 


Phe influence of Shigella shigae toxin on the content 
of serotonin, adrenaline and noradrenaline in mouse 
brain was investigated. 

In preliminary experiments the content of these 
compounds in the brain was measured every 12 hr 
It was found that maximal changes develop 48 h: 


1. 8 
61 


30 


after the toxin administration. On an average, 
the content of serotonin and noradrenaline in 
pooled brains was about 50 per cent of that of the 
controls. Shigella shigae thus causes a considerable 
depletion of catecholamines in the brain. 


Excretion of Vanilmandelic Acid by Psychi- 
atric Patients as Related to Drug Therapy. 
I. Munkvap and A. Ranprup (Denmark). 


Ihe demonstration that several psychopharmaca 
affect brain amines, seems to furnish a clue for 
further studies on the modes of action of these 
drugs. Measurement of the influence of the drugs 
upon the excretion of the amines and their meta- 
bolites in urine may thus be of interest, as this could 
give some information on the direct or indirect 
influence of the drugs upon the production and the 
ways of metabolism of the amines. As it is also 
possible to measure the urinary excretion products 
in the clinical situation, we have chosen this pro- 
cedure for studying the mode of action of some drugs 
in psychiatric patients. 

In earlier publications from this hospital the 
effect of reserpine and of iproniazid upon adrenaline 
and noradrenaline excretion was reported. This 
work has now been extended by measurements of 
vanilmandelic acid, the oxidized excretion product 
of these two amines. The vanilmandelic acid is 
isolated by high voltage electrophoresis at pH 3 and 
measured colorimetrically. The effects of chlor- 
reserpine and 


promazine (in varying doses), 


tetrabenazine is studied. 


Suppression by Iproniazide of the Antagon- 
istic Action of Reserpine on Amphetamine 
“Group Toxicity”. B. N. Hatpern and ( 
Baracco-Drupi (France 


Reserpine is known to reduce the “group 
toxicity’’ of amphetamine in mice, as does chlor- 
promazine. It has been found in this laboratory 
that treatment with iproniazide suppresses the effect 
of reserpine and raises the amphetamine “group 
toxicity’ in reserpine-treated animals to the level 
of the controls. 

The time interval between the injection of 
iproniazide and reserpine is an essential factor. In 
our experiments, iproniazide 1S injected first, 
followed by the injection of reserpine, while pi 
benzedrine is administered, in all cases, 4 hr after 
reserpine No inversion of the ac tion of reserpine 
is observed, if the interval iproniazide—reserpine is 
less than 4 hr. The inversion is regularly observed 
during the time interval 4—36 hr. 

Ihe effect of chlorpromazine is not affected by 
pretreatment with iproniazide The mechanism 
of the inversion by iproniazide of the action of 
reserpine on the “group toxicity” of amphetamine 
in relation with the cerebral metabolism of aromatx 


amines will be disc ussed, 


32a Teneur en Nor-Adrenaline du Tissu Cerebral 
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31 Studies on the Mechanism of Uptake of 


Catecholamines by Isolated Brain Tissues. 
E. O. Trrus and H. J. Dencrer (U.S.A.). 


Norepinephrine-*H (NE) in slices of cat cerebral 
cortex incubated with 5 mug/ml of the labelled 
amine in Krebs bicarbonate approaches a steady 
state concentration approximately 4 times that in 
the medium after 45-60 min. The uptake mech- 
anism, which yperates against a concentration 
gradient and becomes saturated at levels near 
100 myg/ml may be an active transport. It does 
not function at 0°C and like active transport of 
>-hydroxytryptamine in platelets is inhibited by 
reserpine and cardiac glycosides. Since administra- 
tion of 3 mg/kg of phenyl a-methylprophylhydrazine 
JB 916) 24 hr before the experiment or pre- 
incubation of brain slices in 10 * M JB 516 is with- 
out effect on uptake, this amine oxidase inhibitor is 
used to minimize NE breakdown during transport 
After 45 min incubations, 70 per cent of 


medium is NE 


Isotope emerging from the 


studies 
the isotope in the determined 
chromotographically 
slice in the steady state is accounted for by the 
following percentages: NE, 42; epinephrine, 
normetanephrine 35; acidic products of amine 
oxidase, 19. Corresponding percentages from 
slices without JB 16 are: 13-6, 10-7, 6-2 and 70-2, 
respectively Since 80 to 90 per cent of endogen- 
ous NE does not exchange with isotopic NE in 2 hr, 
NE taken up by the transport mechanism must 
equilibrate very slowly or not at all with the stored 
NE in isolated slices. The data Suggest existence 


of at least two intracellular pools of NE. 


d’Animaux soumis a l’action de l’Amino- 
dipropionitrile. et J. FuGazza 
France 


En 1952, Delay ef al. ont constat« que l'amino- 
dipropionitrile:HN CH,-CH,-CN), (1.D.P.N. 
provoque chez la souris une agitation motrice 
permanente; Jlanimal présente une activité 
généralisée avec forte tendance a tourner en rond. 

Les rats soumis 4 linjection du méme produit 
réagissent de facon voisine, présentant des troubles 
de la coordination motrice avec perte d’équilibre 

Dans ce travail, nous avons recherché la teneur 
en nor-adrénaline du tissu cérébral du rat et de la 
souris avant et apres l’injection d’I.D.P.N. 

Les premieres expériences ont été faites sur des 
rats de race Wistar de 60-100 g; 3 groupes de 6 
femelles et | groupe de 6 males recoivent deux 
injections intrapéritonéales d’I,D P.N. a 48 heures 
d’intervall Le tissu cérébral est prélevé 
apparition du syndrome excito-moteur. En 
méme temps on préléve le cerveau d’un animal 
normal de méme portée, de méme sexe et de méme 
poids. 

Les résultats que nous avons obtenus montrent 
que la teneur en nor-adrénaline du tissu cérébral 
du rat male ou femelle soumis a l’action ce 


VI.D.P.N. « st tres voisine de ( elle de animal normal. 


10 


Nous des 
inférieurs, léewémet 


femelle 


avons trouve 


que chez les 
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quantite nor 
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faible ctant 


injectée le 


cle 


Une deuxieme seri 
avor Deserve que 
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cerebral 


excit 
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any important variations while the motor- 


excitation syndrome develops 


The Effect of Eserine on the Activity of 


Adrenergic Nerves in the Rat. \. \ 
R. Ledié, J. Vuco and B. STamenovic (Yugo- 
slavia 


that eserine 


It has been repeatedly found raises 
blood 


ircethane 


anaesthetized 
Collum- 


the pressure of the rat vy 


19 


Varagi¢, Dirnhuber an 


une, ornykiewicz and obing@er, 1956) as 
H Kobing 
well as of the conscious rat Medal i¢ and 
aragi everTai factors in 
\ 19 S nfl th 
eflect of eserine have beer ichied Pretreatment 
with reserpine regularly lished the hypertensive 
response to eserine Ww intravenous infusion 


of noradrenaline, L-DOPA and 5-hydroxytrypta- 
mine restored the hypertensive effect of eserin 
only occasionally Bretyli and choline 2:6 
xvivl ether bromide significantly depressed or 


abolishes the hypertensive effect of eserine 
Cocaine was found to antagonize the action of 
In dose hh depressed the action of 
eserine bretylium did not inhibit the hypertension 
due t xcitation of me lar centres induced by 
clan ping the comm a td arterics Pre 
treatment with propylisonizid did not antagonize 
the inhibitery action i reserpine on the hyper 


ponse to 


Similar results were btained by recor ing the 
electrical activity in th pathetic fibres in the 
mid-cervical region It is concluded that the avail- 
abic evidence indicates that the hyperter eflect 
ol esermme m the rat is due to central activation of 
adrenerg nev ent Liberation of nor 
adrenaline (and adrenali rom the adrenals and 
from the blood vessels b rine does not play a 


¢ ee 


The Relation between Structure and Central 
Nervous Action of some Hydrazine Deriva- 
\. and | 


H. P. Youne (United 


tives. 


Kingdor 


About 


prepared 


100 derivatives of 


and examined by several biological tests 


lor act 


particularly tor thew abality to cause hyperactivity 
il “ bsequently myected ith reserpine he 
compounds testes nel both straight and 


acyl 


ulkvhihvdrazines The eth these ructural 
chane andl especial! lear subst tion. on 
hed and me rela- 


mising compound 
a-methyl- 
lrazine . Nuclear 
ially reduced 


mmtitution 


It was found that the most 


pre 


Mm respect of activit ara i WA 


benzyihydrazine (a-phenviethyvil 
substitution im this and oth: las 


$:4-dichl 


os 


activity and many 


cle La mover ics 
sybtenues est de 0-22 g chez 
de 0-20 ue che | anima 
i 
lexperiene 
mme che 
ubics 
" 
ris tournante 
Les résultats q 
done que la nor-adréna i ti 
subit pas de variation porta 
In 1952 Delay et al. found then Vol. 8 
tril: HN CH,-CH,-CN 1, 1 1 
et r agitation u al shows 96 
activity and a rn 
in re 
Ra ibmitted to in 
how 
f equil 
alt tis 
received 2 intra- significant role in causing the 
per al at intervals ofl eserme., 
hus 
tu Drain of a nor ua of the samme litter 
ex and wht was ret Pe 
lhe tained that the nor 
adrenalin | iim ‘ al tis the male or have been 
female rat, subjected to the action of 1.D.P.N., is es 
smilar t ha animals The alues und 
1} he lare : r-adrenalin found in : 
normal al vas est was 0-18 
iu i femal the ma n as O25 and the bra i chai aralkvihvdrazines and ther Hl 
obtar normal rat O22 
animals which had been given 
\ nd series of experiment tot 
with im ra 
incrcase r decreas 
ou ram tissue 
adrenalin in the cerebral tis a 
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N,-aralkyl-N,-acyl hydrazines caused the appear- 
ance of powerful sedative, instead of anti-depressant 


activity 


Mode of Action of Antifibrillatory Drugs. F. 


M. VaucHan Wuutams and L. Szexeres 
United Kingdom 
Investigators still disagree how antifibrillatory 


drugs act Che problem is how they prolong the 


effective refractory minimum interval 


period 


between stimuli for propagation of second action- 


potential) although they do not affect the absolute 


refractory period. Some still believe increased 
duration of action potentials responsible, others that 
antifibrillatory drugs slow down the recovery of 


mechanism by which depolarization is achieved 
lo test these two hypotheses, measurements were 
made, on the same preparations of isolated rabbit 
atria, ol: a 
followed; b 


fibrillatory 


highest Irequency stimuli could be 


threshold current for producing 


responses ; r conduction velocity: 
intracellular potentials, 


d) contractions: and (« 


during exposure to drugs of dissimiliar structure, 
quinidine, procaine, procaine-amide, papaverine 
and dibenamine, from 1O-*-3 10 

All drugs reduced maximum driving frequency 
and increased fibrillation threshold, dose-response 


reduced conduction 


All 
atlectes 
The 


lf the full resting potential was unchanged, 


curves paralle| 


being 


velocity, but hardly 1 contractions at the 


concentrations used time taken for repolariz- 


ation t 


a fact consistent with absence of change in absolut 


refractory period Che time for complete repolari- 


zation was either unchanged, or slightly prolonged 


doses to an extent msufhcent to account 


at hiel 
lor the ure 
period Lhe 


tras’ 


at prolongation of effective refractory 


resting potential was unchanged 
the rate of rise of the action potential 


by all drugs, 


In cor 
implying that the 
with the 


was reduced 


property held in common was interference 


phase ot depolarizati " Such interference would 
necessitate a longer recovery period belore the 
depolarization mechanism could be reactivated, 


and so would prolong the effective refractory period. 
Competition between +-Haloalkylamines and 

Norepinephrine for Sites in Cardiac Muscle. 
R. F. Furencorr and 8S. J. Kirpexar (U.S.A 
Four 


ethyl-3-bror 


\-x-napthylmethyl-.\- 
SY28 \-cyclohexy! 


+-haloalkvlamuine 


oethylamine 


methyl-.\-ethyl-$-chloroethylamine (GD31), phen- 
oxybenzamine (PB), ar Dibenamine (DB), have 
been studied on isolated, left atria of guinea pigs 
These agents do not antagonize the cardiac stimu- 


lating eflects of catecholamines, and therefore it is 
thev do 


ywever, th lo 
,evet thev a 


concluded that not react with cardia 


S-recept 
eflects vn 


produce certain 


ich are listed below along with postulated 
of 
eflect and depletion of 


NE 


mechani action 1) Prolonged positive 
endogenous nore- 


Mechanism: 


inotropiKt 


pinephrine in normal atria. 


3 


of Paper s 


~ 


1] 


NE. 


l'ran- 


reac tion 
Potency: 


with storage and binding sites for 
SY28 GD131 > PB > DB; (2 


sient positive INOLFOPIC ¢ flect on atria from reserpin- 


ized animals after “repletion” of such atria with 
NE, followed by irreversible blockade against 
further “repletion”. Mechanism: reaction with 


binding sites for NE, probably on nerve terminals. 
SY28 GD13!1 PB DB; 
3) Marked irreversible potentiation of inotropi 
effect of added NE. 
sites with which NE combines in the process of its 


PB 


Potency: 


Mechanism: reaction with 


inactivation Potency: 
SY28. 


agents irreversibly block adrenergic 


active removal 
DB > GD131 
All of these 


or 


%- (excitatory) receptors of smooth muscle (potency: 
SY28 > PB > DB > GDI131 The sites with which 
they irreversibly compete with NE in heart may 
have some reactive grouping ino common with 
smooth muscle a-receptor sites. However, the 
varying orders of potency associated with the 


different indicate fundamental 


differences in the nature of the sites under consider- 


activities may 
ation 
(rant H 


Supported by I 


S.P.HLA 
Theophylline Structure as Related to Cardiac 
Inotropic Activity. H. F. Harpman (U.S.A 
in chemical 


The relationship betweer changes 


tructure and pharmacological activity is complex 


Albert!’ emphasized the importance of drug ion- 
ization as a factor to be considered in such relation- 
ships 

The methylated xanthines such as theophylline 
and cafleine have measurable positive inotropic 
activity on cardiac tissue of several animal species. 
In the pH range of 6-5-8-5 theophvlline ionizes as 
an anion (pAa 8-6) whereas caffeine lacks an 
ionizable hydrogen and cannot exist in the anionw 
state goth drugs exist primarily in the non- 


ionized state at pH 7-4 suggesting that their cardiac 


inotropic action may be related to this physical form 
ol 
theophylline wl 
at pH } lack positive ith 
The isolated 


picta 


Halogen substituted derivatives of 


the 


the drugs 


ich exist primarily in anion 


acuvity 


State trop 
heart Chrysemy 


eflect 


perfused turtle 


was employed to ¢ aluate th 


ionization cardiac inotropic activity in a 


different ionization 


of methylated xanthines having 
characterist This preparation was chosen be- 
cause pH per se over the range of 6°5-8-5 does 


not affect the rate or amplitude of contraction of the 


[his situation allows one to examine 
effect of the 


drug 


preparation 
the 
form of the 

The 


InotropK. 


relative ionized and nonionized 
reached was that cardiac 
the 


to the concentration of nomionized 


conclusior positive 


activity in methylated xanthines was 


directly related 


drug presented to the turtle heart Confirmatory 


evidence was obtained in mammalian cardiac tissue 


within a more restricted pH range 
Rev. 


1. A. (1954), Pharm 
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38 Mechanism of Cardiovascular Actions of positifs (en opposition aux Cluats des bandes cor 


Heptanolamines. |. and W. Oswarp respondant a l’adrénaline qui étaient hypertensecurs 
Portugal et mouns actils sur l'oreillette isolé 
ls activites ont vari correspondant a VU 
bass f ental results chiefly g d'sopropylnoradrénaline par gramme de 
bta preparation, coeur (sou 0-05 1-2 pour cent des amin ate 
f-heptanal hvdro- chig totales loutefois ces valeurs nt w 
RP) a hviheptaminol (6- certaines: est tré abile a 
ami ‘ hydrochloride ces concentrations, ct les équivalents déduits 


iP \ra osed r CHMICAl Use pouvotrs hypotenseurs ctarent nettemen pericurs 


ar lant arcs mec actions A ceux trm es dans les essaus sur l'oreillett 
urcia However, as plaide contre l'identification du principe actif a 
«a yinpatho- l'sopropylnoradrénaline ou tout au moins mitre 


lol tention de cette derniére sans contaminants 


i ct l. Vow Euter and Orwewn (1955), Acte Ply 
{ in the p ly included blood Scand., 33, Suppl. 118. | 
pre und ft ‘ wane of the cat, 2. Crawrorp and Ourscnoorn (195! Brit. J 
wu and ‘ utria, wolated rabbat Pharmacol , 6,8 
ear. BOG of the cata allistocardiogram 3. Noor (1952), Brit. 7. Pharmacol., 7, 32 


tu {heptamu land 


a nel « th ere compared 


T 39b Hypotensive Substances in Trichloracetic 
1 reserpir ulso investigated Acid Extracts of the Rabbit Heart. |. | \con 


Marrre 


I rance 


<periments show that and | 


‘ at cau and Trichloracetic acid extracts of rabbit heart were 

a a 4 a The pharma purthed and fractionated by slight! ! lified 

be entirely met xis Cesacribed bv n Euler ef AL sclsorpuion 
at im tc acthon on alurmmum). by Crawford 4 and \ ogt 

ramine t ¢ to the liberation paper chromatography with phenol-HCl 

atecl " None of the experi They contain one or more substances which are 

it! the alleged ther tabic and abundant, particular m the 

di " like acthu thy ind cluate the bas next to the ormn, b migrat 
diffusely and provoke hypotension in the not 


medullated rat and bradycardia in the isolated rat- 


aurick The substance (or substances estion 


39a Substances Hypotensives dans des Extraits is not a derivative of choline or histamine nor of 
Trichloracetiques de Coeurs de Lapins. ~hydroxytryptamine nor of a catecholi roles 
Jacow et L. Marrar (France Lhe effect or blood pressure miles 
that of adenosine ith being identical with it 
Ly <traits tri ra le lapins it as re ed by hexamethonn 


corresponded to 0-5 


ne gra i heart 


amit 


fe roxviryptamuin amune catéchique sopropyl-noradrenaline is very labile in these con 
hypot L. eth ter semble ans centratvior and the equivalents which wet arrived 
lus re sdentiqu A cel ladénosine: il est at from hypotensive potency were detinit higher 
réeduit par Vhexamethor than those found im tests on the aurick This 

Ey ~ lans 9 ca , les é¢luats des bandes indicates that the active principle is not identical 
correspondant au RF d wopylnoradrénaline with wopropyl-noradrenaline or at least that it has 


tropes not been obtained uncontaminated 


Vol. 8 
196 


le 
al ra heart, rder to 
det ar lved 
of 
and ra 
cocal 
b 
or | m is ina in cas the ciuat 
hees uisorp which correspond to the RI of isopr ypyl 
chi at Da héenol-HC] positive otropic effec in ntrast wi luates of 
il t it bstances(s the band shich correspond to adrenalir hich 
oes ta shonda , ul les were hypertensive and less active on the lated 
eluat ul part mais aurick 
migra acon diffuse rovoque(nt) d Phe activities varied; they 
hype ra lullé et de la sepropylnoradren 
bradveara il rat Il me or U4 cent of the total catechol- 
ont eu des effets hyp Sct (OU) ino 
\ 
a 


ol. 8 
961 


40 Action of Leptodactyline on the Isolated 


Vagus-Auricle Preparation of the Guinea 
Pig. A. N. Corpascio and K. Greerr (U.S.A. 


and Germany 


Leptodactyline (m-hydroxyphenethyl) trimethyl 
ammonium, is a naturally occurring quaternary am- 
monium base recently isolated from Leptodactylus 
by Erspamer. Since he has shown it to possess 
marked nicotinic actions and neuromuscular 
blocking properties, its effects were studied on the 
isolated vagus-auricle preparation of the guinea pig 
and in the rat phrenic-diaphragm preparation. 
The findings were as follows 1) Leptodactyline at 
concentrations of 1-10 ug/ml induces a marked 
negative inotropic effect on the contractions of the 


isolated guinea-pig auricle, suspended in Tyrode 


solution at 28°C. 2) This re sponse 1s abolished by 
atropine (0-1 ug/ml). After atropinization, larger 
doses ol leptodactyline 10-25 ue/ml) induced a 


50 to 75 per cent increase in amplitude and a 10 per 
cent increase in the rate of contraction of the auri- 
cular muscle. This response was blocked by larg: 
doses of hexamethonium (100-200 ug/ml The 
threshold to vagal stimulation of the auricle was not 
appreciably changed by the presence of lepto- 
dactyline in the bath (1-50 ug/ml +) Total 
neuromuscular blockade was observed on the 1so- 
lated phrenic-diaphragm preparation of the rat 
only after very large doses of leptodactylin« 0 
900 ug/ml It therefore appears, under these 
circumstances, that the nicotinic effects of lepto- 
dactyline are more readily elicited than its neuro- 


muscular blocking actions. 


4la Uber die Foerderung der Energiegewinnung 


am erschoepften Herzmuskel durch ein 
Pyrimidinderivat. \W. Kunz und M. 


Germany 


Strophanthin fahrt am uberlasteten Herzvorhof 


des Meerschweinchens nach positiv imotroper 
Wirkung zu diastolischem ErschOpfungsstillstand, 


der mit einem Schwund der energiereichen Phos- 


phate um etwa 30 Prozent verbunden ist Dabei 
findet cine Na*-Aufnahme und eine K*-Abgabe in 
der Muskelfaser statt Eine erneut Ansprech- 


barkeit auf positiv inotrop wirkende Stofle wie 
Adrenalin oder Strophanthin findet sich erst nach 
einer Erholungszeit von etwa ciner Stunde, in der 
das ~ PC ), wieder aulgebaut und die Nat- Kr- 


Verhaltnisse wieder normalisiert werden. Diese 
Erholungszeit wird durch 2 :6-Bis (diathanolamino )- 
+ :8-dipiperidino-pyrimido-5 :4-p-pyrimidin | Persar 

tin, Thoma P.) um etwa prozent verkurzt 


unter Beschleunigung der Resynthese der ~PO, 
P. verlangert die positiv inotrope Wirkung von 
Strophanthin am uUberlasteten Vorhof 

Auch der durch Anacrobiose hervorgerulene 
Energiemangelstillstand wird durch P. unter 
Restitution des ~PO, aufgchoben Adrenalin und 


Strophanthin wirken im Gegensatz reiner 
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Anoxie bei P.-Anwesenheit sogar noch positiv 
inotrop. 

Die biochemische Untersuchung ergab, dass cine 
Anreicherung von DPNH, welche durch Anacro- 
biose und gleichzeitige Ausschaltung der wasser- 
stoffverbrauchenden Brenztraubensaurchydricrung 
mittels NaF erzeugt wurde, durch P beseitigt wird 
Die Analyse mit '*C markierter Glucose (C, oder 
C,) ergibt cine Beschleunigung der C,-Dekarboxy- 
lierung bei unveranderter Geschwindigkeit des 
Glukos« -6-Phosphatshunts In VNerbindung mit 
Metabolitanalysen und Untersuchungen der At- 
mung und Glykolyse ergibt sich der Schluss, dass die 
Ubertragune des aus dem Tricarbonsaurecyclus 
stammenden Wasserstoffs durch P als Wasserstoff- 
akzeptor unter Energiegewinnung katalysiert wird 


4\b Energy Gains by the Exhausted Heart Muscle 


with the Aid of a Pyrimidine Derivative. 
W. Kunz and M. Stress (Germany 


Strophanthin causes diastolic exhaustion-arrest of the 
overloaded guinea-pig atrium following a positive 
inotropic effect; this is due to the loss of approx. 
30 per cent of the energy-rich phosphates There is 
an uptake of Na* and a loss of K* by the muscle 
fibres Renewed reactivity to positive ly inotropi 
substances such as adrenalin or Strophanthin only 
occurs after a recovery period of approximately | 
hour during which the ~ PO, is again built up and 


the Na* and K* relationship has returned to normal. 


This recovery period is shortened by about 75 per 


cent by 2:6-bis (diethanol amino) -4 :8-dipiperidino- 
pyrimido-5 :4-p-pyrimidin (Persantin, Thomas P 
with acceleration of ~ PO, resynthesi P prolongs 


the positively inotropic effect of Strophanthin on the 


overloaded atriun 

Arrest, due to lack of energy caused by anacrobi- 
osis is also abolished by P, through the restitution of 
~ PO, Adrenalin and Strophanthin, in contrast 


with pure anoxia, have an ever positive iInotropi 
effect in the presence of P. The biochemical investiga- 
tion showed that the accumulation of DPNH, which 


was caused by anacrobiosis and the simultaneous 
inhibition of the hydrogen-accepting pyruvic acid 
by means of NaF, was eliminated by P. Analysis 
by means of '*C, labelled glucose (C, or C,) results 
in acceleration of C,-decarboxylation without 
change in the rate of the glucose 6-phosphate 
transicr. The conclusion reached, alter combined 
analysis of metabolites and investigation of respira- 
tion and glycolysis, was that the transfer of hydrogen 


derived from the tricarboxylic acid cycle is catalysed 
by means of P which acts as a hydrogen-acceptor 


with a gain of energy. 


Mechanism of Action of Histamine on the 
Heart. M. F. Murnacuan (Canada 


Isolated guinea-pig auricles were accelerated 
with a continuous infusion of histamine and the 
amount ol veratramine require to Cause a 0 per 
cent inhibition of acceleration, i.c. Ig dose, deter- 


- 
d 


43a 


mane As the minimal rate 
could be brought with veratra 
mitial rate the I , dos | 
depet ng upon whether u I 
wa in calculating 
centas inhibition I} 
neorrected” refer to tl 
initial rates respectuvels 
dose against histamine us 0 
te 
int adrenaline and 
0O-O4 uM neorrect 
val 
I eTatramil il 
ul nan agai ‘ 
ha 
exe istinct etles 
path 
per it 
Thu r action proba a 
ist urdis the cara 
am 
1} its mcdicate tha 
aur “ic al 
hil the i 
th hea Manna 
hista nm auricl trea 
an proteret 


to which the auricles 


mine was less than the 


1 assume two values 


nitial or minimal rate 


eration and its per 


corrected 


and 
of the minimal and 
The I. 


“unecorrec- 
Reiter accler- 


aiculiatt 


vith a continuous 


tained an I, value of 


1. “corrected 


by this author 


proximately 18 times 


lor agent against 


that eratramune 
that of con pe titive 
rator efiect of sym- 
her beme an inde- 
re otropic action 
nts tor its antagon- 


stor eflect of hust- 


chronotropic effect 
eflect on the sino 
catecholamines 
a Slorage site in in 
recently reached a 
wf the effect of 


ith reserpine and 


Path. Pharma., 229, 


1958 7. Phar- 


Activite Pharmacodynamique des Aspartates 


sur le Coeur Isole. \! 


rt France 


sur r sole des aspa 
pota composes rac 
mélanges des deux. Li 
rape apres sangre 
etaict aintenus 
Laneer riet pertuses aves 
et Koelk xveene 

Dans ces conditions exper 


une concentration de | or 


liq periusmer 
entra ne nette augmenta 
la contraction du cocur 1 

sans que le rythme cardia 
variation notablk saul 


éleveées du sel de potassium ( 


tient pendant la durée de | 


LAMARCHE et M 


harmacodynamique 


magnesium et ce 
ainsi que des 
tulises, préleves 
Dave adultes, 


nm ia technique ce 


de de Chenowetl 


entales, addition a 
1U pour cent au 
espartates 
le Vamplhitude de 
20-30 pour cent 

‘ me presente che 
les concentrations 


ette action se main- 


1 perfusion avec le 
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liquide contenant le produit, mais cesse aussitOt que 


celui-ci est remplacé par le liquide ordinaire 
xperience etant ainsi reproductible a volonte 
Enfir il est a noter que cette action nette sur 
amplitude des contractions, sans modification du 
rythme ne s'accompagne d’aucune variation du 
débit du coeur isole¢ 

Nous avons ensuite recherché lactivité des 


aspartates sur le comportement du coeur lors d'une 


Celle-ci @tait réalisée dans nos experl- 
ences par le remplacement de notre solution de 
perfusion oxygénée par une autre non aérée Dans 


ces conditions, on observe une diminution progres- 
sive de lamplitude des contractions, qui peut 
étre reversible si experience n'est pas trop pro- 
long ee Ces essais nous ont montre que la pre ence 


d’aspartate dans le liquide de pertusion retardatt 


notablement apparition de ces manifestations 


cardiaque 


43b The Pharmacodynamic Activity of Aspartates 


on the Isolated Heart. L.awarciur and 
(France 


The pharmacodynamic activity of magnesium 


and potassium aspartates (racemic compounds) as 


well as of a mixture of both was studied on the 
isolated heart The hearts used were removed soon 
after adult guinea-pigs had been bled and were kept 
alive t tre Langendorlf technique and perh ed with 


Chenoweth and Koelle’s fluid which has been 


ler these experimental conditions the addition 


ot one of the aspartates added in a concentration of 


about 10 per cent to the perfusion liquid caused a 
definite increase in the amplituc ol contraction of 
the ssolated heart 0-30 per cent without causing 
any marked variation in the cardiac rhythm 


except with high concentrations of potassium This 
eflect continued during the time of perfusion with 
the fluid containing the substance but stopped as 
soon as it was replaced by ordinary fluid: the ex- 
periment could thus be rep ated at will Finally, 
it must be noted that this definite action on the 


amplitude of contractions, which did not affect the 
rhythm, was not accompanied by any variation in 
the output of the isolated heart 

Subsequently, the activity of aspartates on the 
behaviour of the heart during anoxia was studied by 
re pla ing an oxygenated pr rfusion fluid by another. 
non-acrated one Under these conditions a pro- 
gressive decrease of the amplitude of contraction 
was observed which was reversible if the experiment 
was not too prolonged These trials have shown 
that the presence of aspartate in the pertusion fluid 
markedly delayed the appearance of anoxic cardiac 


maniiestations 


44 The Relationship between Potassium and the 


Action of Digoxin in the Guinea Pig. (. A. 
Stewart (United Kingdom 


Slow intravenous infusion of non-toxic doses of 


Vol. 8 
1961 
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124, 245 
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digoxin into guinea pigs increases the K content of 
the ventricles and serum Toxic doses produce a 
further rise in serum K whereas the amount of K in 
the ventricles does not differ significantly from that 
of untreated animals. 

Intravenous infusion into guinea pigs of KCl 
solution (8-4-134 mM) simultaneously with digoxin 
56 ug/ml) fails to influence the lethal dose of 
digoxin, but with 268 mM solution of the salt the 
lethal dose of digoxin is decreased ten-fold. 

The time of onset of the positive imotropx 
response of the isolated right ventricle of the guinea 
pig, stimulated electrically, to a toxic dose of digoxin 
is not influenced when the KCl concentration of 
the bathing fluid is raised from 5-6 to 13-5 mM. 

The rate of increase of the amplitude of contrac- 
tion is markedly reduced but the maximum attained 
is unaltered and the life of the ventricle is greatly 
prolonged. 

rhe duration of the therapeutic action of digoxin 
in the failing heart-lung preparation of the guinea 
pig is increased if the K content of the circulating 
fluid is increased from 5-6 to 6-1 mM, but consider- 
ably decreased when it is raised to 12-1 mM. 

These data suggest that: 1) the extracardiac 
tissues are more sensitive than the myocardium to 
the action of digoxin on K flux. and (2) that K, 
depending on its concentration in the heart, can 


increase or decrease the cardiotoxicity of digoxin. 


Pharmacology of Chlordiazepoxide Librium 
and Analogues. L. ©. Ranpait and B. 
(U.S.A.). 


Chlordiazepoxide (Librium) is the first member 
of a new chemical class of compounds which has 


shown unique taming effects in animals and 
powerful anti-anxiety effects in human subjects 
Other pharmacological effects first observed in 
animals and later confirmed in human subjects 
include anticonvulsant activity and muscle relaxant 
effects at low doses, with sedative effects and 
appetite-stimulating effects at high doses. Certain 
pharmacological effects which were minimal in 
animal tests were also minimal in human subjects 
including effects on blood pressure, heart rate and 
autonomic nervous system 

Analogues of  chloraiazepoxide 7-chloro-2- 
methylamino-5-phenyl-3H-1 :4-benzodiazepine 
oxide hydrochloride) showed a similar type of 
activity in muscle relaxant and anticonvulsant tests 
Screening tests include the inclined screen test in 
mice, the fighting mouse test,'*’ the anti-strychnine 
test and the gross behaviour test in cats. Benzo- 
diazepines having activity of interest include 
:4-benzodiazepin- 
2(1H)-one; 7-chloro-2-oxo-5-phenyl-1 :2-dihydro- 
3H-1 :4-benzodiazepine t-oxide ; )-phenyl-7- 
trifluoro-methyl-3H-1 :4-benzodiazepin-2(1H)-one; 
7-chloro-2-oxo-5-phenyl- :2-dihydro-3H-1:4-ben 
zodiazepine ; 7-chloro-5- 2-chloropheny! -3H-1:4- 
benzodiazepin-2(1H)-one and 7-nitro-5-phenyl-3H- 
1 :4-benzodiazepin-2(1H)-one. 
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46 The Effects of Ethanol and Chlordiazepoxide 


in Altering Autonomic Responses Evoked 
by Isocortical and Paleocortical Stimulation. 
M. N. Carrot, E. C. Horr, J. F. Kevr, yr. 
and C. G. Suter (U.S.A 


Unipolar stimulation of the anterior sigmoid 
gyrus (1), limbic lobe (II hypothalamus (III), 
N. Von Bechterew (IV), amygdala (V), and central 


gray (VI) loci in flaxedilized cats evoked pressor 
responses, cardiac arrhythmias (nodal and ventricu- 
lar extrasystoles and ventricular tachycardia with 
indications of coronary insufhciency). mydriasis 
and striking inhibition of mobility of the pylori 
sphincter and ileum Salivation was elicited from 
subcortical loci II, 111, [IV and V1, and retraction of 
the nictitating membrane was noted from 1, III and 
V1 Lacrimation was not observed from any of the 
areas studied 

[he intravenous administration of chlordiaze- 
poxide 10-20 mg/kg) elicited a transient hypo- 
tention and slight bradycardia whereas 10 per cent 
ethanol (3 ml/kg, i.v.) produced increased pyloric 
mobility and slight to marked alterations in the 
electrocardiogram. Chlordiazepoxide greatly at- 
tenuated pressor responses from all brain areas 
studied whereas ethanol exerted weak anti-pressor 
effects in areas I, I] and strong blocking action 
against central stimulation of III]. Centrally- 
induced cardiac arrhythmias were completely 
blocked by chlordiazepoxide in loci II and V 
whereas ethanol partially attenuated the response 
only from Il. Neither compound showed any 
activity against centrally evoked salivation, mydri- 
asis or gastrointestinal inhibition 

Inasmuch as chlordiazepoxide lacks the un- 
desirable side effects of ethanol, its prophylactic 
potential against centrally-induced arrhythmias and 


pre ssor responses me rits intensive investigation 


47 Effects of Chlordiazapoxide Librium) and 


Other Psychopharmacological Agents on 
“Fixated” Behaviour in Rats. \\. 1. 
Liperson, A. Karka and E. Scuwarrz (U.S.A. 


Effects of various therapies were investigated on 
fixation rats''’ with regard to: 1) motor co- 
ordination; (2) sensory and symbolic discrimin- 
ation and speed of their acquisition; 3) reaction 
times to stimuli during approach, avoidance or 
escape behaviour; +) variability of behaviour; 


5) compulsive rigidity; and (6) variety of patterns 
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earning. While foreed guidance may, none of 
tested or ¢ tric shock the rapy has 
ed” rats once fixated behaviour became estab- 
\t high dose mg/kg) LSD,, blocks 
Chlorpromazine, reser- 

ppress avoidance and 

sages, they also slow 
approach behaviour 
ablishment of fixation, i.e. during the 

training period, tranquilizers prevent 
fixation in 20-3 ast Barbiturates in 
doses » affect avoidance interfere with 
motor aviou MOA hibitors and related 
agents roniazid, am amin Tofranil and 
ticken the approach reactions and, in high 

ase the rate ol a idance behaviour, but 
ignificantly affect fixation Chlordiaza- 
Librium) differs from previous drugs. 
gh it induces d hi it shortens reaction 
both avordance 


MAQ inhibitors The behaviour 


hecomes sriabk nd Librium given during 


approach to a greater 


training period prevent sion in OU per cent ol 
Moreo fosters learning and 

guidance reduce latency times, 

| by chlorproma- 

rium affects fixation 

reentage of cases than 


ther drugs employed ot cure established 


hixation 


RERSON, FELDMAN (1959), Neuro- 


7. Neuropsych., 1, 


On Mechanism of the Antidepressant Action 
of Imipramine. and B. B. Bropr 
U.S.A 


potent antadepress ct of the umimnodi- 
derivative wunuprar clinically estab- 
Pharmacological the drug exerts weak 
wzine-like actions u ial anumals and 

of the screen lures currently 

ould suggest this d to be an antidepressant 
The antidepr tion of imupramuine 
s dramatically evider tudies which show 
prevent ‘ mi dows the depression 
pretreatment ased central para 
activity evoked by 

reserpine or a synthetic benzoquinolizine (RO-4 
However imipramine not prevent 
he acthor ot chiorpromazu Studies of the 
disposition of iwmupramine indicat 

hat the acts through a metabolix product, 
monomethyl norumipramine This compound is 
much more active in blocking reserpine or RO-4 
1284; furthermore, it shows, in contrast to imipra- 
“ine, no delay in its actior It not only prevents 
)-4 1284 but actually 
reverses it, the animals displaying considcrabk 


the action of reserpin 


hyperactivity Neither imipramine nor its meta- 
bolite block monoamine oxidase; they do not 


increase levels of brain serotonin and norepine- 
phrine or prevent reserpine and RO-4 1264 from 
releasing brain amines. The possibility that 
imipramine or its metabolite reveal their anti- 
depressant action by blocking free serotonin will b« 


disc ussed. 


Unusual Central Depressant Properties of a 
New Piperidine Compound. |. 
M. D. Narou and J. H. Mirsky (U.S.A 


One approach to the study of the complexities of 
the central nervous system and its functions is 
through the use of new pharmacodynamic tools. 
Such tools might be developed by the investigation 
ol properties ol new compounds having novel or 
unusual chemical structures Analysis of the 
responses obtained with novel compounds, coupled 
with known actions of standard drugs, could well 
provide new leads toward a better understanding of 
the functioning of the central nervous system 

\ series of new piperidine derivatives has been 
investigated using a battery of standard pharma- 
cological testing procedures An unusual combin- 
ation of effects on the central nervous system has beer 
revealed from these studies. One compound, u 
particular, 4-(3-indolylethyl )-l-phenethylpiperidine 
hydrochloride demonstrated strong analgesx 
activity comparable to that found with morphine 
and could also produce a tranquilizing eflect whicl 
resembled that produced by reserpine These 
effects could be s« parated dose-wise with analge Sh 
activity being apparent at doses be low thos« 
required to induce the tranquilization responses 
True sedative effects (i.c. sleep) could not be in- 
duced egardless ol the magnitude ol the dost 
administered. ‘The duration of these responses 
especially the tranquilizing action, was very pro- 
longed and was a function ot the dost en pl veda 
Thus, compared to the actions on the central 
nervous system of known drugs, this new compounc 


appears to possess a unique combination of pr 


pe rtiies 


Influence of a New Group of Tranquillizers, 
Derivatives of Dibenzosuberene, on the 
Central Nervous System. 7. Vorava, | 
MerySovA and M. SouSkovA (Czechoslovakia 


In the group of 16 new dibenzosuberane and 
dibenzosuberene analogues of chlorprothixens 
interesting correlations between the chemical struc- 
ture and pharmacological effect on the central 
nervous system were found Tests on prolongation 
of thiopental anaesthesia, rotating rod, depressior 
of the body temperatures, anti-pentazol action and 
tentative conditioned reflexes revealed that the 
double bond in the middle ring of dibenzosuberane 
increased the tranquillizing activity. Further rise 
of the activity was produced by the introduction ol 
chlorine in the position two of the cycle The most 
promising drugs of this type were chloroheptadiene 
and chloroheptatrience. 
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51 Pharmacological Action of a New Anti- 


depressant Drug, Propazepine, in Com- 
parison with Imipramine. |. MrrySov. and 
Z. Vorava (Czechoslovakia). 


In the search for new drugs with antihistaminic 
effect carried out in the year 1956, a series of homo- 
promazine derivatives was synthetized. One of 
these drugs, N-(3-di-methylaminopropyl)-homo- 
acridane hydrochloride, is a structural analogue of 
imipramine The pharmacological action of this 
drug, under the name propazepine, was tested in 
comparison with imipramine 

Both drugs show similar acute toxicity and action 
in the test of the rotating rod Contrary to chloro- 
promazine they do not lower body te mperature and 
their effect on the vegetative nervous system is low 

Both drugs do not affect substantially the toxicity 
of the central nervous stimulants, amphetamine, 
pentazol and strychnine. On the other hand, an 
interesting difference in the interaction with the 
toxicity of caffein was found Propazepine de- 
creased the toxicity of caffeine, whereas imipramine 
and especially chloropromazine increased the 


toxicity. 


52a Mode de l’Action de la Centrophénoxine et ces 


Dérivatives chez le Poisson. H. Nakajima, 
Jj. R. Humuer, L. et J. 


France 


La Centrophénoxin ester dimeéthvlamino- 


éthylique de Tlacide /p-chlorophénoxyacétique 


provoque chez le poisson une excitation pouvant 


entrainer des convulsions et une dilation des 
chromatophores. Cette action est étudiée en 
comparaison avec d'autres drogues neuro et 
psychotropes. L’influence du pH et les conditions 
physico-chimiques de la réaction sont examuinées 
L’antagonisme entre Mélatonine et Centrophénox- 


ine est spécialement analyse. 


52b Mode of Action of Centrophen-oxin and 


Derivatives in Fish Behaviour and Chroma- 
tophores. H. Nakajima, J. R. 
L.. and J. (France 


Centrophenoxin (dimethylaminoethyl ester ctf 
p-chlorophenoxyacetic acid) induces excitation in 
fishes capable of producing convulsions and dila- 
tion of the chromatophore $. This action has been 
compared with other neuro- and psycho-tropic 
drugs. The effects of the pH and physico-chemical 
conditions of the reaction have been studied. A 
special analysis has been made of the antagonism 


between Melatonin and Centrophenoxin 


53a Analyse Pharmacologique de la Narcose et 


de la Stimulation Respiratoire Provoquées 
Simultanément par une Méme Drogue. 
J. (France 


Le diethvlamide de l'acide 2-méthoxy-4-allvl 


phénoxyaceétique (G. 29.505) est le premier com- 
pose ¢ himique connu possédant a la fois des actions 
narcotiques et analeptiques respiratoires puis- 
santes.''’ L’anesthésie générale obtenue avec cette 
substance est profonde et de courte durée. En 
meme temps que la narcose, injection intra- 
veineuse de G.29.505 provoque une stimulation 
respiratoire plus forte que celle obtenue avec la 
plupart des analeptiques connu; cette action 
eupneique peut s Oppose ra lade pression re spiratoire 
provoquée par la morphine ou des composés 
analogues. 

Des hypothéses sont discutées pour tenter 
d’expliquer la coexistence dans une méme molécule 
de deux actions thériquement opposées: narcotique 


et analeptique 


53b Pharmacological Analysis of Concomitant 


Narcosis and Respiratory Stimulation In- 
duced by a Single Drug. J. Jirvmtier 


I rance 


The diethylamide of 2-methoxy-4-allylphenoxy- 
acetic acid (G. 29.505) is the first chemical com- 
pound known to possess at the same time narcotic 
and powerful analeptic respiratory actions.“ The 
gen ral anaesthesia obtained with this substance is 
deep and of short duration. Together with 
narcosis, intravenous injection of G. 29.505 causes 
stronger respiratory stimulation than obtained with 
most known analeptic this eupneic action can 
resist the respiratory depression induced by mor- 
phine or similar compounds. 

Phere is a discussion of hypotheses attempting to 
explain the co-existence in the same molecule of two 


theoretically opposed actions: narcotic and ana- 


leptic. 


Tuurtuer, |. and Domenjoz, R 1957 
inaesthetist | Berlin), 6, 163 


The Pneumokinetic Activity of Dimefline 
3 - Methyl - 7 - Methoxy - 8 - dimethylamino - 
methylflavone, Rec 7-0267| compared with 
that of Other Central Nervous System 
Stimulants. |. Sernikar (Italy 


Dimetline has been compared with the following 
drugs for pneumokinetic activity a) other brain 
stem stumulants (bemegride, picrotoxin, pentetrazol 
and 2 :3-dimethyl-7-methoxy-8-morpholino-methyl- 
chromone or Rec 7-0105 b) some other general 
central nervous system stimulants (prethcamide, 
nikethamide, diethylamide of 3-ethoxy-4-hydroxy- 
benzoic acid or DEHB): strychnine; and 
d lobeline 

The experiments were performed on  non- 
anaesthetized rabbits $y means of a body plethys- 
mograph the tidal volume (V7), the pulmonary 
ventilation (Vp) and the frequency (F) were 
recorded 

Pentetrazol, nikethamide, strychnine and lobe- 


: 
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\ small number of the neurons resemble 


line caused practically no increase in V py Beme- AcChE). 
gride. picrotoxin, Rec 7+ and DEHB showed a parasympathetic ganglion cells and anterior horn 


moderate actior Prethcamide and dimefline cells in terms of strong histochemical staining inten- 
exerted the @reatest ar most lasting stin ulant sity for Ac¢ hE (thiocholine me thod lhe great 
action on the respiratior former acting more on majority of the sympathetic ganglion cells have very 
the F and the latter mor von the Vy little. if anv, AcChE-activits 
Experiments on rabl morphine depressed The characteristic AcChE-rich nerve cells are 
respiration yielded similar 1 Its In fact. only predominantly found im the stellate ganglion and 
dimefline, prethcam: megride, DEHB and at the level of LO-S! In these particular ganglia 
pe tox tre \ back to normal of these neurons Can amount to 15 per cer the 
pra rmal leve cell population Dut im other paravertebra ganglia 
lah widest therapeutic the ar surprisingly few They see to be 
ar as shown | followed by bem« extremely rare in the prevertebral ganglia. De- 
ri wethcams und KR O105 nervation experiments show that most of these cells 
1} meumokinetic a of dimefline and in the stellate ganglion are connected with nerve 
pr arm i ! dogs and cats with fibre to the fore lee 
bar ‘ respiration loth The results are suggestive f two functionally 
uised the HbQO,a e blood pH in addition different types of sympathetx ganglion 
t VV; AcChE-rich ganglion cells are unevenly distributed 
fline is. active mm combat in the sympathetic nerve ystem with an accul 
i ator ncope ( by various drugs lation in those ganglia giving rise to U cretory 
al tabiist ratory in and asomotor hbre the lore and hu loot 
i ature foe ' This is of interest since the sweat glands ot the cat 
are exclusively found in the paws and are cholin- 
ically innervated The possible relationship 


55 Immunosympathectomy as a New Approach erg) 
to the Study of the Sympthetic System. between these AcChE-rich ganglion ec post- 


R. Levi-MOonNTALCINI a r ANGELETTI ganglionic cholinergic sympathetic fibres eneral 


will be 


discussed 


Injections of tl intiset re given soon alter 1. LANGLEY 891 
birth cor tive at the daily doses of 2. Dave and 1934 
uu iljg of body wt H ical examination of 


al wanelia was performed in all 57 On the Mechanism of Action of the Ganglion- 
als used for the « ical assay of catechol- blocking Agents. D \. KeARKeEVICH 
U.S.S.R 


\ naline and norac alinve ere measured 


ari orga. } fluorometric pro The influence of tetraethvilammoni hexa- 
cedure MAO wa ca i in the same organs methonium, hexonium, pendiomide and mecamyl- 
by manometric techniq \ marked decrease in amine on the wunterncuronal transmussio1 t excita- 
wirenaline col wa found w heart thon mpathetic ganglia was studicd It was 
spl and other tissue he immunosvmpathec- found that all the drugs tested deepen the passimal 
tomized animals. | | MIAO activity were also Wedensky) inhibition of the ganglia, increase the 
{ nad to be decreased wu ral organs of the same time required for transmission of nervous excitation 
animal The influence the administration of from the pre- to the post-ganglionic fibre atency 
arious substrates on MA© activity was investi- and prevent alter-discharges Phe influence exer- 
gated in normal and exper ntal mice and rats ted by ganglion-blocking agents mm resp to the 
The ts of the ab <periments will be dis- above parameters seemed to be fairly us rl \ 
Cusse ith respect to mort umine-oxidase activity different result was obtained im expern ts with 
and pathetic functior postactivation potentiation. Hexamethonium, pen- 
Grant G-1304 the Nat Sciences diomide and mecamylamine decrease totally 
prevent the development of potentiatiot tetra- 
ethvlammonium was found to be ineflects 
1960 In view of these data. and considering t nature 
, of postactivation potentiation it may be ggested 
inn. A 85, 324 
that hexamecthonium, pendiomide and mecamy!l- 


amine exert a depressing action on the activity of 

56 Cholinesterase Distribution in the Sympa- the presynaptic endings 
thetic Nervous System of the Cat. | In order to analyse the action of the ganglion- 
Sjoovest and B. Frenpricsson (Sweden blocking agents on the conduction of excitation in 


the post-synaptic neurones, experiments with post- 


Svmpathetic ganglion cells are not homogencous activation inhibition were undertaken (the latter 


t to the content of acetvicholinesteras« developing as a result of interaction of the hetero- 


\ 
Vol. § 
1961 
\d rat er od 
ami 
with 


ol. 8 
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synaptic volleys, together with recording of the bio- 
electric activity of the ganglia following antidromic 
stimulation). It was found that the ganglion- 
blocking agents do not increase postactivating 
inhibition and have no influence on the conduction 
of excitation during antidromic stimulation In 
contrast to the ganglion-blocking agents, procaine 
considerably impatrs conduction of excitation in 
the postsynaptic neurones 

From the above data it appears that the inhibition 
of transmission of excitation in autonomic ganglia 
which occurs under the influence of ganglion- 
blocking drugs is related not only to the selective 
depression of the cholinoreceptores, but may also 
be the result of the influence exerted by these sub- 


stances the function of the presynapt endings 


58 Enhanced Postganglionic Responses of Sym- 


pathetic Ganglia to Stimulating Agents 
Following Repetitive Preganglionic Stimu- 
lation. R. L. Votre (U.S.A 


Asynchronous postganglionic discharges of the 
feline perior cervical ganglion, in situ, evoked by 
acetvicholine ACh), carbamylcholine, and tetra- 


methyvlammomum (TMA) were monitored with 
conventional electrophysiological techniques.  Fol- 
lowing repetitive preganglionic stimulation with 


supramaximal volleys at rates ranging from 20 to 


100 ¢ s for periods of 10 sec to 15 min. the ampli- 
tudes and ume—courses of the ganglionic responses 
to these agents were enhanced markedly The 
duration of stimulation required to produce these 
changes appeared to be related inversely to the 
frequen of stimulation. Following repetitive 


stimulati carbamylcholine, administered in 


caoses whic 


20-30 


elicited postganglionic responses lasting 
previously unstimulated ganglia, 
evoked responses which last 3-5 min Doses of 


ACh and carbamylcholine which produced just 


detectable postganglionic firing were reduced 8- to 


16-fold this procedure of conditioning The 
threshold doses of TMA, however, were not reduced: 
suprathres old doses were rx tentiated. The en- 
hanced responses, once induced persisted for the 


duration of the experiment (up to 5 hr after con- 
ditioning stimulation Antidromic stimulation of 
the postganglionic trunks of normal and chronically 
denervated ganglia did not result in any significant 


alteration the responses of the ganglia to these 


agents Furthermore, ganglionic blockade by 
hexamethonium, infused into the arterial supply of 
the ganglia before and during repetitive stimulation 
im arn nt which blo ked com pletely the post- 
ganglionic responses to single preganglionic volleys, 
did not prevent the occurrence of « nhanced responses 
to injected stimulating agents It is suggested from 
these findings that: (1) conditioning with re petitive 
preganglionic volleys results in alterations in the 
presynaptic nerve terminals as reported previously 


tal."'; and (2) the action of ACh and 


by Larrabee 
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carbamylcholine on the ganglion is due in part to 
stimulation of the nerve terminals.'? 


1. LARRABEE and Bronx (1947). J. Neurophysiol., 
10, 139 

2. and (1960), The Pharmacolocist. 
2, 88 


Classification of Ganglionic blocking Agents. 
J M. van Rossum Holland 


Transmission of impulses through the ganglionic 
synapse is to some extent similar to transmission 
through the neuromuscular junction In both cases 
acetylcholine (ACh) is involved, which implies that 
drugs may act by: (a) inhibiting the synthesis of 
ACh b) affecting the release of ACh: (c¢ occupy- 
ing ACh-receptors whilst having intrinsic activity 
and thus action as an ACh-mimetic: (d) merely 
occupying ACh-receptors and thus acting as a 
competitive antagonist; (¢) occupying other recep- 
tors and so acting as a non-competitive antagonist. 

When studying ganglionic blocking agents on 
neuro-muscular preparations evidence accumulates 
that some may act as competitive antagonists and 
others as non-competitive antagonists. 

Ganglionic-stimulants and -blocking agents 
therefore been investigated upon the isolated 
guinea-pig intestine under conditions that only 
ganglionic eflects are measured. Dose response 
curves were made of the stimulants using nicotine 
as a standard, whereas the blockers were studied a 
how they affect dose—re ponse curves of nicotine 

At least three classes of ganglionic drugs occur: 
Class I: the mimetics as nicotine, DMPP, pyridine- 
-methyl-yl-trimethylammonium Class II: the 
lytics or competitive antagonists as hexamethoniur 
pentapyrrollidinium and azamethonium: Class II] 
the non-competitive ganglionic blocking agents as 
pentacyne, chlorisondamins There exists a num- 
ber of intermediate compounds, e.g. mecamylamin« 
and pempedine, which are both competitive and 
non-competitive. 


There exists a characteristic re lationship between 


chemical structure and the class of drug 


60 The Effect of Various Amines on Trans- 


mission through the Superior Cervical 
Ganglion of the Cat. 5. B. Grerner and A. 
Romano (U.S.A.). 


We have recently reported that guanethidine anc 
bretylium blocked transmission when perfused 
through the superior cervical ganglion. This block 
which could be antagonized by the periusion of 
epinephrine and norepinephrine, prompted a more 
thorough investigation of the effects of amines on 
ganglionic transmission The actions of epin- 
ephrine, norepinephrine, isoproterenol, ephedrine, 
phenylephrine, tyramine, dopamine, tryptamine, 
»-hydroxytryptamine and various other derivatives 


were tested on transmission The stability of the 


| 
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ng rioion was greatly 62 The Influence of Ganglion-blocking Agents on 
d the simulta e of ascorbic acid Tissue Sulphydryl-Groups Content and 
lid nothing unsmission. In all the Analysis of the Action of Thiol Substances 
n of on Impulse Transmission in Autonomic 
Ganglia. S.A. Mixzovan (U.S.5.R 


Some reactive groups of protem bodice un 


‘ ra } erved doubtedly play a responsible role in the primary 
Ep nrine am me ipprared t chemical reactions of pharn acological agents with 
thee m transmission dop- the receptors of effector organs The pre ent report 
al " " Of lrugs concerns the interaction of gangliolyu ith the 
ptar the st potent, tissue iphydryl groups in structural he genat 
{ Transmission he ects for study have beer the superior 
wi " us kk as it ] cervical ganglion and the ganglia of the agal 
It ‘ it ansient block when intestinal fibre im cat The observa have 
t! u {25 mto hown that followme, the blocking of transmission in 
the riusi rea ‘ ganglionic synapses by hexamethonium, Gangleron 
| ‘ Hives armume howed ery or pentamine, a marked decreased in tis ul 
int ari’ lee alth eh phyas content observed The experiments 
t sl vas notioe hee prove that the chemical interaction of ganglhiolytics 
i ‘ mote issuc reactive groups not an accwicntai of 
ru la mor ar ‘ lect of the examined preparath 


it has been shown that the 


nice 


in doses which augment msitivity 


4 ionic cells to electrical stimulatior i pre- 


ibres and facilitate transmission m inter 


yYNAapses, CAUSCS AN INCrease In tiss thiol 


61 The Mode of Action of Acetylcholine on the groups content. In large doses, the blocking 


transmission fully spreads 


Adrenal Medulla. \ tas and R. P mootine « ganglor 


KRuem (U.S.A the su iryl 


went 


Lipid Solubility as an lmportant Factor for the 
hen the Ca cor Penetration of Drugs into the Liver. 1! 
Kurz (Germany 


Ihe relative rate at which various for ran 


opertic 


imate lives i r was 


at : af in wale it tive 
saline 


> 


later extra perfused trom the portal 


constant rate The perfusate was 


mall fraction 


ra Mor Known abiity ! The rate of disay pearance of the drug was calcu- 
ce holi to effect pe abalat hanges at other lated from the decrease in concentration in the 
p naptic sites, lea proj that acetyl perfusate. Protein-binding was climinated by cal- 
cholm use atecholar revion by promoting culation The experiments were made at a tem- 

nijux of Ca toms into adrenal medullary cells perature near O°C to avoid metabolic interference 


4 
a 
catech 
“wl 
eX 
ca 
oxidase inhibitor 
preparation, 
synaptic Vol. 
1961 
I i homogenate im the | : ce ol 
me ure cl that interaction of preparau 
eT al iss iphyar | group taKxe place al in the non- 
‘ ca tris ral homogenate madcr the action ot 
In exper hexas honiur Cangicron or pentamine, a ds 
ta ad ‘ cad u iphyadr groups conter 
La 1} het cr i between sulphydr i groups ar 
" ‘ wat iA al of the agal intestina ores 
\I have a detinite gril ince in U 
at reicased ol receptors towards gangh cking 
en a! Ca free pet 
La peri " comy iT wit ai ent hemical and 
ta Locke ha flect hysical enter the liver ti us investi- 
cellular Ca concentration a ut Ca 
3 


and antipyrine was used in all experiments as a 


reference substance The experiments showed that 


compounds with a high oil-water partition co- 


efhcient disappeared most rapidly from the perfusate 


while compounds with low water-—oil partition 


The 


thus point to a lipoid barrier between blood and 


coethicient disappeared at a slow rate. results 


liver tissue which seems to be qualitatively simular 
to the blood-brain barrier In a second experi- 
ment drug penetration into the liver tissue was 
studied by using tissue slice This means that 


drugs could enter the cells from the incubation fluid 
without passing through the walls of the blood 
essels In these experiments no important differ- 
ences in the rate of penetration of the various 


compounds could be detected This suggests that 
the main obstacle for the penetration of drugs is 
located within or in the close vicinity to the walls of 


blood vessels 


The Inhibitory Effect of Sodium Lauryl 


Glucose and its Potentiation of Phloridzin. 
Jj. A. Nissi 


United Kingdom 


effects of 


The 


ammonium 


infubitory cationic quaternary 


rmicides, such as trimethylhexadecyl- 


ammonium stearate, cetrimide and domiphen, on 


the intestinal absorption of nutrients have been des- 


cribed previous! Stnking enhancement ol 


inhibitory activity on the intestinal absorption of 


both @lucose and sodium butvrate was achieved in 


which wa ol 


10-15 


cetrumide—phlioridzin combinations, 


the order of 50-100 tames for the former and 


iAttcr 


These studies have now been extended to sodium 


phat This is an anionic surlace-active 


showed no histological injury to 


nucosa when perfursed or injected 


The compound was perfused into the intestine of 
pure strain C3H mice with 0-2 per cent glucose in 
normal salu 25 ml) m hall-hour experiments 
the percentage absorpuion of glucose are 
given in Tablk and are compared with those 


obtained with cetrimick 


Sodium lauryl sulphate exhibited a weak inhibi- 


tory effect as compared with cetrimide or phloridzin 


The potency ratio of lauryl-p! loridzin combinations 
to phloridzin alone, however, was 5-8 with fiducial 
limits at P 0-Ol of 12-3 and 2-9, while the 
potency rati { cetrimide-phloridzin combinations 
to phloridzin was 16-2 with corresponding fiducial 
limnuits 40 and 7-6 Striking reduction of 

rption was shown by surfactant 


giucose 


nbinations at concentrations of the 


drugs which possessed no mnhibitory activity what 
ever when perfused along (first column Further, 
in spite of poor intrinsic activity, sodium lauryl 


phloridzin-potenti- 


1/2 that of cetri- 


howed considerable 


sulphate 
was only 1/3 


eflect ich 


aung 
muce 


Abstracts of Papers 


Sulphate on the Intestinal Absorption of 


Table | 


Percentage absorption of glucose. 


sent mean ol tour 


number is indicated in brackets. 


age absorption in 2 


Concentration 


Substance 
0-001 0-002 

Cetriv le 
Phioridz 4-3/8) 19-408 
Sod 
sulphate 
Phior n 

Cetrimide, 7-0 


1. Nissim, J. A. (1960a 
1960b). Nature 


Vature, 187, 308 
2. Nassim, J. A. (1961 


experiments 


mic 


Figures repre- 
exce pt whe re 
( ontrol percent- 


35-4 1-1 


{ substance cr fluid 
0-01 
Mel 7 

io 2s 
i” 


Lond 


Lond 
187, 305; 


185, 222; 


1960« 


Submitted tor publicauon. 


Intestinal Absorption Influenced by Calcium- 


binding Substances. 


The 


presence ol 


caiciun 


im fluoride 


Ca-b.s EDTA, sodi 
oxalate, in the gastroimtestin 
effect of orally administered 
oral doses of strychnine or 
animals unaffected or only sli 
given concomitantly with ( 
plasma Ik vel of barbiturat 
found im experimental anu 
trols as previously reportes 
Further study has reveale« 
plasma concentration is n 


The 
determining the 


excretion 
rate ol 
therefore been more clo 

Perfusion experiment 
i and experiments 
small 


mucosal transloc 


intestine tfro 
ation ol 
onamudes and 
by Ca-b.s 

The 


supposed to be 


retard rate of 


glucose metabolism 
In the intact animal 
gastric and intestinal 


dilution of the 


the 


initially 


influence of 


inte 
mi 
Ol: 
ave 
VAUCT 


utilization 


transmucosal 


caused by the 


fluid tr 


ad 


observed 


SOGNEN (Norway 


binding substances 
and sodium 


al tract reduces the 


rugs Thus lethal 
arbiturate leave the 
htly influenced when 
a \ decreased 
id sulphonamiudes 

mj are’ t i- 

hat the ecreased 
e to increased renal 
(a-b on tactors 
tinal absorption has 
1) 
vated small intestine 
at rted loops ol 


transiocation 1s 


effect of Ca-b.s. on 


alteration in 


ansport re ilts in a 


ministered solution. 


21 
Phioridzin® 
Phloridzin' 
1) Equal com 
tim — 
germicide, w 
the is 
I ial tralis- 
glucose and sulph- 
1 of glucose, is reduced 
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\ lingly, the gastric ptying tume of the solute orinase and diamox on expiratory '*OQO, patterns 
nged The mn is further diluted after the administration of various '*C-labelled 
ransit through mall intestine This intermediates will be presented Some of the 

suionshiy bet rastrointestinal water advantages of this method for studying biochemical 

" gastric ¢ ¢ tume amd rate of effects of drugs are l)w » condition, all experi- 

i al absorption, 1 t be of general import ments are conducted on intact, unanaesthetized 

ar animals and subjects 2) simplicity, no individual 

Ca not ca ' hological or irreversible “OO, samples to assay also, 2-6 experiments 

al at stine may be run per day; and (3) utilization of human 
| licathon findings will be cdr subjects, therefore, no need to extrapolate animal 
to { other worker data 


66a Gesetzmiissigkeiten des Strontium - Stoff- 
wechsels und inre Bedeutung fiir die 1. (1960), Int. J. Appld. Rad. I 
Eliminierung von Strontium aus dem 


Skelet. ‘5 chiand 


7, 273 


68 Metabolic Studies of Carcinogenesis Using 
(, keiten des Strontium Expiratory ‘‘CO, Patterns Following Ad- 
ministration of |'C-Labelled Intermediates. 
E. A. Ezz Oxrra (U.S.A 


and 


Using an instrument developed in our labora 


66b Patterns of Strontium Metabolism and their tor we were able to measure continuously 
Significance in the Elimination of Strontium expirator ‘CO, patterns in experimental animal 
from the Skeleton. \\. Crormany after udministration of the following '“ 
cdiates 


glucose-1-'*C) and glucose-b-' 


arcim 


ariectotr 


67 On the Use of Expiratory ''CO, Patterns as a 


Pharmacological Tool for Studying the in virgins, exbreeders and 

Biochemical Effects of Drugs. G. 1. Oxrr. mice free of the mammary tumour “milk factor 

The specific activity curves as well a levels 
expirat CO, showed significant differences in 


f the experimental conditions 


process was the reduction in ti | 


i " hla (0), appears in expired aim Rank ler arrangement for the ari experi- 
1} ul ippara hict will monito mental groups of C3H mice were as follow lactor 
expirator patterns alter the +8, virgin— 1-36, exbreeders— 1-00, tumour 
‘ ation f '(-la intermediates is a single 0-84, and tumour (multuple 0) The 


‘ harmacological t tudying the mode decrease in the ratio is a reflection of an mecrease in 


ola { those drug " iochemical effects givcolvtic metabolisn Ovariectomy and testo 
is a " lor thew har c respons An sterone therapy to tumour animals tends to return 
pparatus built in our la story for this purpose the ratios to those for virgin control This supports 
has been reported clsewh Essentially, the the thesis that ovariectomy and testosterone therapy 
instrument consists of a 4 = as phase Geiger tend to correct the metabolic defect produced by 


lor measuring tumour 


nier, an infra-red ga analyzer 


(4).. a ratio analyzer t te 
(4),) of ventilation meter 


activit 


All measurements are re continously on a l 1960), Int. J. Appld. Rad. Iso., 7, 273 

re rder attet of a **C- 

labelled intermediat Ly ing upon the drug 69 Studies on the Functions and Mode of Action 

under stigation such labelled intermediates as of Thiamine. (©. |. Gueter (U.S.A 

acetals ruvate, lactat ate, glucose, citrate, 

etc. ha been employed. By the use of appro- Although the symptoms of thiamine deficiency 
abelled intermediates and comparison of have been well documented, the metabolic disturb- 

expiraul ‘CO, patterns between control and drug ances which cause these symptoms are still not well 

treated groups, it is possible btained information understood In order to gain a better understand- 

on th iochemical mode of action of drugs ing to these metabolic disturbances, and thus of the 


insulin, physiological functions of thiamine, rats were made 


The effects of testosterone, oestrogen, 


Vol. 8 
1961 


4 
‘ 
~ 
22 
ibe 
im 
tite 
I patterr abolism in the bicarbona 
‘ hal ar The effec und various hormonal 
ront int tem are reported stat ch as OV and testosterone 
therapy on the expiratory **OQ, specific activity f 
are ‘ tua ibolized to CO) striking bioct i during the 
alt n then tof het al carcu ~ 
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deficient by thiamine-deprivation and by admini- 
stration of the 
OTh) and pyrithiamine 


symptoms, 


antagonists oxythiamine 
PTh At the 


the oxidative 


thiamine 
onset ot 


rats were sacrificed and 


decarboxylation of various a-ketoacids studied in 


the tissues by a spectrophotometric method with 


Fe Ne as the 


chondria thiamine deprivatior 


electron acceptor In liver mito- 


OTh-treatment, and 


PTh-treatment all caused a reduction in the rate of 
oxidative decarboxylation of pyruvat to 24-3, 
45-2 and 43-1 per cent of the normal rate, respec- 


tively The rate with «-ketoglutarate was affected 
only by thiamine-deprivation (66-2 per cent of 
normal With x-ketoisovalerate and a-keto-6- 
methylvalerate, none of the deficiencies had a 
significant effect In kidney homogenates all three 


{1 reduction in 


type of deficiency caused a marke« 

pyruvate oxidation (41-8, 44-3 and 37-9 per cent ol 
normal, respectively) but only thiamine-deprivation 
and PTh-treatment caused a decrease in a-keto- 


and 65+. per cent, respec- 


effect. I 


glutarate oxidation (45 


tively OTh had no brain homo 


genates PTh-treatment caused a decrease in both 
pyruvate and a-ketoglutarate oxidation (to 48-0 
and 50-6 per cent of normal, respectively vhile 
there was no change in thiamine-deprived and 


OTh-treated brains The decreased rates of 


decarboxylation could be restored 


oxidative largely 


addition of cocarboxylase 
kidney did 
and x4-keto-S-methylvalerat« 


to normal by the im vitro 


Brain and homogenates not oxidise 


a-ketoisovalerate 


Metabolic Pathways of Tetraiodothyro- and 
Triiodothyro-Acetic and Propionic Acids. 
E. V. Frock, J. L. and G. H. C. Sronr 

U.S.A 


Major metabolic pathways for thyroxine (T4) and 


iodine atom 


triiodothyronine involve removal of an 


from the benzene ring with the side 


chain and thus inactivation of these hormones. 


Conjugates of the products 3:3°:5° triiodothyronine 
and 3:3’ diiodothyronine are excreted in the bile of 
but accumulate in the blood and 
Analogues of the 
'S!] in the 3’ or 5 


fistulas 


dogs with livers 


urine of dogs without livers 


thyroid hormones, labelled with 
studied in dogs with biliary 


position were 


with biliary 


PRAG 


much less 


In dogs 
tetraiodothyroacetic acid (TI 
slowly than T4 


and in dehepatized dog 


fistulas was 
metabolized much more 
'l was excreted in bile or urine Large amounts 
FETRAC with smaller 
were found in the blood letra- 
PETPROP) was partially 
rRIPROP which accumu- 
the unchanged 


Both of these compounds 


of unchanged amounts ol 


TRIAC 
iodothyropropionic acid 
deiodinated to 3:3°:5’ 


lated in the blood as amount ol 


PETPROP decreased. 


ol propionic at id were excreted in bile as gluco- 
siduronides lriiodothvroacetic aC id and 


triiodothyropropionic acid were rapidly cleared 


from the blood and excreted in the bile chiefly as 
glue osiduronides, with small amounts of the sulpho- 
acid and 3:3 


conjugates of 3:3° diodothyroacetic 
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diiodothyropropionic acid In dogs without livers, 


diiodo- com- 


the sulphoconjugates of these 3:3 
pounds were found in larger amounts in both blood 


and urine, but the major metabolites appeared to be 


sulphoconjugates of 3° monoiodo-derivatives 


Relations between Structure, Velocity of 
Biological N-hydroxylation and Toxicity of 
Aromatic Amines. H. Germany 


N-hydroxylation of aromatic amines in the body 


forms highly toxic methemoglobin forming hydroxy- 


} 


lamine derivatives and seems to be important in 
allergy and carcinogenesis Liver microsomes in 


the presence of TPNH and oxygen can pertorm the 


reactior This is the first that enzymatx 
N-hydroxvlation has been achieved ro and 
that one of the few toxication mechanisms has been 


elucidated biochemically [The velocity of N- 


oxydation iy fro and 


aromatic amines 


structure { 


lamine and 2-aminofluorene are slowly oxydiz« 
P-substitution of aniline b clectron-attracting 
groups increases the velocity of N-hydroxvlation in 
the animal and ily ipounds il 1On- 
izable p-substituents COOH,-SO.H are m 
measurabl altac ked, pre imably because ol tat 


insolubilit Mono-N-alkylanilines are hydroxy- 
lated faster than aniline, the alkyl being removed as 
aldehyde im the reaction Levels of oxvdized 
amines in the animal and velocity of N-hydroxyla- 


tion by liver microsomes are compared with toxicity 
and methemoglobia forming capacity of the corrres- 
tion of N-hydroxylatior 


pondu The reac 


will be 


tion mecl 


@ amines 


issed in view of other known hvydroxyla- 


cline 


isms Ol aromatic compound i hie 


toxiIcatior mechanism describe 


inderstanding of the toxicity an 
many drugs 
Mechanisms of Activation and Induction of 

Rat Liver Tryptophan Pyrrolase. (). Gritn- 
S.A. 


GARD and P. Feiceison 


The parenteral administration of 
vel of tr 


These 


agents cause an increased le yptophan 


pvyrrolase activity in the liver of rats agents 


include hormones, drugs and the substrate of the 
enzyme, tryptophan The elevation of enzyme 
activity can be as much as 10-fold 

Iryptophan pyrrolase is an unusual heme- 


enzyme in that in normal liver much of it exists in 


the tree apo-protein form, the presence of which can 
assay 


result 


be revealed by the addition of hematin to the 


mixture Increased activity can theretore 
both from saturation wth cofactor or from increased 


Methods hav: 


developed to distinguish between the two 


apo-protein concentration been 


mechan- 
isms, and diffe rentiation between the mode solaction 
of the various inducing agents has been achieved. 
The administration of cortisone or reserpine results 


in the accumulation of the apo-enzyme torm of 


Howe ver, upon 


tryptophan pyrrolase in the liver. 


on the chemical 
1. 8 
961 
2 
mber ol 
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tophan, allylisopropyl- 


the administration of try; 
acetamide and 3-amin t-triazole, saturation 
with the hematin cofactor occurs, m vivo, with a 
subse quent net increase in enzyme protein, mn the 
form of active holoenzyme 
Studies, both m and 
association between apo-tryptophan pyrrolase and 


hematin is facilitated tryptophan, suggesting 


, showed that the 


that the concentration of the latter may determine 
what fraction of the existing apo-proteim is cata- 


lytically active 


and GrReencarp (196! 


hem., 236, 153 


Extraction of a Seizure Substance K Sub- 
stance from the Dog’s Brain. |. Havasu 
and K. Naoat Japan 


rent was applied 
a generalized seizur 
60-180 sec after the 
During these seizure 
was released fron 
ised into the cere- 

d was introduced 
produced a clon 
There were, how- 

ese experiments, as 
ry cas Recently, 
all cases, if the fluid 
thyl alcohol after 
hurd After centri- 
evaporation in a 

nt of the original 
substance and 
ventricle of the 

as produced The 

1 from the grev 
the white matter. 
instable in an oxygen 
kept in contact with 
tained for a long time 


is of it is now being 


The Physiological Action of K Substance 
Extracted from Doeg’s Brain. |. 
and K. Nacat (Ja 


The active agent was contamed in the 
cerebrospinal fluid of dogs taken during seizure 
induc by electric stimulation was examined 
When a small amount was injected into the 
motor cortex of a dog, a gencralized 
© was produced, as when an electric stimu- 
lation was applied For tance: (a) when con- 
centrated, the clonic convul n b when diluted, 


the locomotive convulsior walking movement 


of Paper 


and (c) when more diluted, a tonic movement or 
twitch of one limb 

When it was introduced into a ventricle, it pro- 
duced seizure with latent period of 3-20 sec in the 
receiver dog. When it was rapidly injected through 
the carotid artery, a seizure appeared with latent 
period sex 

The agent had no action on the respiration and 
blood pressure of dogs when injected intravenously 
It had no action on an excised toad’s intestine, nor 
on an excised heart preparation 

[he action of K substance was neutralized by 
mixing of an appropriate dose of y-amino &- 
hydroxybutyric acid, which we believe was the real 
inhibitory transmitter of the central nervous svstem 
of higher animals Thus we presume that the 
agent is the “excitatory transmitter” in the central 
nervous system of mammals 


Hayvasni eft al. “Extraction of a seizure sub- 
tance (K substance) from doe’s brain” in this 


congress 


y-Aminobutyric Acid and Vagal Respiratory 
Regulation. |. A. Scuvemer and A. B. 
Drakontipes (U.S.A 


v-aminobutyric acid (GABA), a normal brain 
constituent, was reported several years ago to have 
an itmbubitory influence on crustacean stretcl 
receptors." Only recently, however, inhibitor 
or “desensitizing” eflects of GABA on slowly adapt- 
ing pulmonary stretch receptors of the cat wer: 
described. Since these receptors are thought t 
be part of the ascending arc of the Hering—Breues 
Reflex, a study of the action of GABA on vagal 
respiratory reflexes was indicated. Simultancous 
recording of whole body plethysmography and dis- 
charges from afferent pulm mary stretch receptors in 
cats were used to analyze respiratory characteristics 
during GABA injection 
sponses were utilized to assess vagal respiratory 


Tracheal occlusion re- 


function 

The study indicates that an increase in depth of 
the inspiratory phase and a transient clevation of 
the absolute lung volume coincides with the cde 
sensitizing effect of GABA on pulmonary stretc! 
receptors Tracheal occlusion responses, however 
were not altered consistently The relatively short 
duration of respiratory changes following intra 
venous GABA administration contrasts markedly, 
with the prolonged inhibitory effect on pulmonary 
stretch receptors, indicating rapid adjustment of 
vagal respiratory regulation The possible physio 
logical significance of GABA in the rewulation of 


respiration remains unclear 


1954), Arch. Int. Physiol., 62, 
1960), Amer. 7. Physiol., 199, 


: 
~ 
7. Biol. 
Chem., 
When an clectro-shock 
throug the kul dow 
appcar i which ¢ nti 
cessation of the ti lation 
a seizure substance (K sub ~ Vol. 8 
the ywtor cells which rapid 
into ‘ anoth 
con won im the rece! 
ever, a difficult it 
succes not occur 
Hayashi « succeeded u 
was treated with absolut 
reduction of its yume DY 
fugation tl recdue 
1) water bath 
volume This fluid conta 
wher us introduced 
rece og a st r cut 
K be ex 
The active agent was high 
ain re, but when it w 
nitro the activit as al 
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On the Activity of --amino-butyric-acid 
Derivatives on Central Nervous System 
Excitability. A. and G. Gavazzi 
(Italy 


The action of y-amino-butyric acid and 6- 


hydroxy--amino-butyric acid _intraperitonally 


administered to rats, on the nervous stimulation 


caused by many exciting and convulsing drugs 


strychnine, cardiazol, amphetamine, morphine, 


NH,Cl, ete 


It was observed that with regard to 


was studied 

$-hydroxy-*- 
amino-butyric acid and to the greater absorption of 
the molecule, $-hydroxy-y-amino-butyric acid exerts 
a remarkable antagonistic action against the above- 


mentioned exciting drugs 


The Effect of Certain Glutarimides on Brain 
Metabolism. P. |. (United Kingdom 


Che convulsants, $-methyl-3-ethyl- and S-methyl- 


3-isopropyl-glutarimides and the hypnotics, §, 
di-n propyl- and «-ethyl- «x-phenylglutarimides 


were examined using rat brain brei. Cholinester- 


ase and amine oxidase were not affected by any of 
the compounds but there was a slight inhibition of 
activity by concentrations olf 


W hen 


the oxygen 


choline-acetylase 
10°-* M of the hypnotic 
glucose or 
uptake was inhibited by the convulsant and hypnotic 


glutarimides 
glutamate were substrates, 
glutarimides in concentrations of 10° * and M, 
respectively. This 
blue In rat 


inhibition was reversed by 


methylene liver mitochondria, con- 


centrations of the drugs inhibiting oxygen uptake 


had no effect on oxidative phosph rvlation The 


oxidation of succinate and p-phenylenediamine by 


rat brain was unaffected by the glutarimides 


Concentrations of the drugs inhibiting oxidation of 


lactate caused no appreciabl accumulation ot co- 


enzyme neither did they affect the transfer of 


hydrogen from reduced coenzy 
With yeast, which does not 
glutarimides 


rt » Havoproteimn 
require coenzyme for 
oxidation of lactate, the inhibited the 
presence of lactat but they 


had no action on yeast lactic dehydrogenase. 


oxveen uptake in the 


From these results it is concluded that the glutari- 
While the 


only at doses 


mides act at the flavoprotein level 


convulsant glutarimides are effective 


which would be lethal in vivo, such an effect may 


explain the mechanism of action of the hypnotx 


glutarimides \ similar site of action has been 

proposed for the oxvbarbiturates 

1. Atpripor, W. N. and Parker. V. H. (1960 
Biochem 76, 47 

2. Gries, M. E. (1946), 7. Pharmacol., 87, 185 
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78 The Mechanism of the Antagonistic Action of 


Reserpine on the Anticonvulsant Effect of 
an Inhibitor of Carbonic Anhydrase. \\. |). 
Gray, C. E. Raun and R. W. SHANAHAN 
U.S.A 


Treatment of mice with reserpine abolishes the 
anticonvulsant action of methazolamide, an inhi- 
in contrast, the action 
affected 
Possible modes of action of reserpine are actions on: 


absorption and fate of the inhibitor; (2) its 


bitor of carbonic anhydrase 


of diphenylhydantoin is only slightly 


1) the 


penetration into the central nervous system; 


3) interference by reserpine on the interaction of 
the enzyme and the inhibitor; or (4) a functional 
antagonism, since reserpine is Known to enhance the 


Mice 


treated with reserpine 24 hr before the oral or the 


susceptibility of mice to electroshock seizures. 


intravenous administration of methazolamide 


showed increased concentrations of inhibitor in 


plasma, erythrocytes, and in brain. Treatment with 


reserpine had no action on the localization of 


and carbon 


differential 


carbonic anhydrase anhydrase 
centrifugation of 
Both appear 
Three of the 


suggested possible modes of action do not appear to 


inhibitor following 


homogenates of the brains of mice 
to be localized in the soluble fraction. 
action of reserpine 


be involved; the antagonist 


possibly operates at a functional (physiological 


level or levels within the central nervous system. 


Tranquilizers and Antidepressants: A Phar- 
macological Comparison. F. Herr, J. 
Stewart and M. P. Cnarest (Canada 


The actions of chlorpromazine and chlorprothix- 
ene on a battery of pharmacological tests were 
compared with those of imipramine in an attempt to 
discover in animals properties which might correlate 
effects of these 
s of compounds of unknown 
One 


synthesized 


with the clinical drugs. On the 


basis ol these tests, a seri 
pharmacological properties was investigated 
of these compounds, amitriptylin 
independently by this and another laboratory, has 
been studied in detail and is compared with those 
mentioned above 

The differences in the pharmacological activities 
chlorprothixene 


of chlorpromazine imipramine, 


and amitriptyline were quantitative rather than 
qualitative \ll potentiated hexobarbital and 
alcohol narcosis, decreased body temperature, and 


caused ataxia. They decreased spontaneous motility, 
and also 
In these 


of effect. 


impaired performance of learned response 


delayed the learning of these responss 


given d 


tests, in order to obtain a egret 


larger doses were required of imipramine and ami- 


triptvline than of chlorpromazine and chlorpro- 


thixene. In spite of the fact that higher doses of 


imipramine and amitriptyline were required to 


influence, for example, a conditioned runway 


response, these effective runway doses were about a 


fifth of the 
other hand, the 


doses which caused ataxia On the 


effective runway doses of chlor- 


> 
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promazine and chlorprothixene were the same as 
those which caused ataxia 

A suggestion is offered according to which the 
ratio of effective doses of a compound in different 
tests may be indicative of its therapeutic effective- 
ness. Recently, Freed (1960) reported a clinical 
investigation of amitriptyline which showed its anti- 
depressant properties in depressed patients. 


Differentiation of Central Depressants by 
Means of the Veratramine Excitation. 
W. Scnorrensack and G. HaLLMANN (Germany 


Veratramine in small doses evokes tremors, in 
higher subletal doses convulsive-like excitation 
phenomena. 

Studies in rats and mice have shown the following 
results 1) Tremor and convulsions are only sup- 
pressed by a few centrally acting muscle relaxants 
such as mephenesin, zoxazolamine, 2-aminobenz- 
thiazole, chlormezanone and carisoprodol, whereas 
meprobamate and 2-(-y-methoxypropylamino- 
methyl fail to block the 
veratramine excitation: 2) A number of un- 
saturated tertiary alcohols, urethane, chloral 
hydrate and phenylacetylurea abolish the vera- 
tramine convulsions but not the tremor. 

Hypnotics and anticonvulsants such as pheno- 
barbital, hexobarbital, phenytoin, and troxidone, 
also a number of tranquillizers, ganglionic block- 
ing-, sympathicolytic-, and anticholinergic agents 
are ineffective against tremor and convulsions up 
to the level of lethal doses 

The two excitation phenomena induced by ver- 
atramine differ completely in their unusual resist- 
ance against most of the investigated drugs from 
the excitations produced by leptazol, strychnine or 
by harmine and tremorine 

Transections of brain in rat suggest that structures 
within the lower brain stem are responsible for 
initiating the veratramine excitation 

lransections in the higher brain levels including 
the diencephalon do not change fundamentally the 
reactions alter application of veratramine. After 
removal of the cerebellum convulsions appear but 
not tremor 

Decerebrate rigidity in rat is intensified by 
the central excitants mentioned above, including 
harmine and tremorine veratramine, however, 
complet ly prevents the hyperactivity of the exten- 
sors and after cessation of the veratramine excitation 
the decerebrate rigidity appears unchanged 

Since the veratramine excitation is completely 
inhibited only by a limited number of centrally- 
acting muscle relaxants, these findings seem to be of 
considerably value for evaluation and differentiation 
of central muscle relaxants 

The nervous mechanisms probably responsible 
for the initiation and evidently specific inhibition 
of the two stages of the veratramine excitation are 


discussed. 


81 Three Types of Artificially Induced Tremors 


and the Effect of Some Antiparkinsonian 
Agents upon Them. |. L. Bonta and H. M. 
Greven (Holland). 


Usually antiparkinsonian drugs are pharmaco- 
logically evaluated by testing them against varying 
types of tremors produced by surgical methods 
tremor-monkey) or chemical means (nicotine, 


Tremorine). In the course of our investigation of 


the effect of intracerebral drug injections, we 
observed that a new compound, Gre-1248, induced 
a type of hyperkinesia (running fits and hind-limb 
tremor), which reminded us of certain motor 
disturbances occurring in extrapyramidal syn- 
dromes. The effect of nicotine, Tremorine and 
Gre-1248 on mice will be demonstrated by a short 
film 

Antagonistical studies with several antiparkinson- 
ian drugs (atropine, caramiphen, trihexyphenidyl, 
orphenadrine, diethazine, etc.) have shown that the 
various compounds induced different degrees of 
protection against the three types of tremors The 
question of parallelism between experimentally- 
induced tremors and Parkinson's disease or related 
extrapyramidal disorders will be briefly discussed. 


A Contribution to the Pharmacology of Tre- 
morine-induced Tremor. P. Stern and J. 
GaSrarovic (Yugoslavia). 


The onset of tremorine-induced tremor (TT) in 
mice is delayed by application of iproniazid or PIH 
20 hr prior to tremorine (T); similarly applied 
hydralazine or a-methyl DOPA have the opposite 
effect. Since iproniazid and PIH increase dopa- 
mine, serotonin (S) and GABA in the CNS, the 
three precursors, DOPA, 5-hydroxytryptophan 

9-HTP) and glutamic acid were examined. Only 
5-HTP delayed TT and harmine-induced tremor, 
but not that induced by 3-amino-| :1:3-triphenyl- 
propan-l-ol or diethylcysteamine. DOPA and 
glutamic acid did not act on either kind of tremor. 
When T was preceded by iproniazid (20 hr) and 
5-HTP (2 hr) TT was delayed considerably further 
than by action of cither substance alone. Conse- 
quently, an increase of S in the CNS delays TT, 
although T itself has no influence upon the S-level. 
The fact that hydralazine and a-methyl DOPA, two 
inhibitors of amino-acid decarboxylases, are 
capable of inducing tremor, favours this assumption. 
S-antagonists, harmine and LSD also induce 
tremors. Reserpine and chloropromazine-induced 
Parkinsonism is interpreted on the basis of these 
facts. In contrast to chloropromazine, reserpine 
reduces the level of dopamine, the concentration 
of which is particularly high in the corpus striatum. 
The latter contains, in addition, much S, substance 
P and choline acetylase. We have found that S 
potentiates this enzyme, but so does T alone. It is 
open to discussion whether accumulation of S in 
definite regions, ¢.g. the corpus striatum, can lead 
to an inhibition of TT. The present results pre- 
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clude the possibility of dopamine being the respon- 
sible factor. 


The Blood-Brain Barrier. H. Davson (United 
Kingdom). 


The various factors determining the rate of pene- 
tration of substances from blood to the nervous 
tissue of the brain and spinal cord will be discussed. 


Exchange between Cerebrospinal Fluid and 
Blood. J. R. Paprpennemer and S. R. Hersey 
(U.S.A.). 


Large bore cannulae have been implanted over 
the cerebral ventricles and in the cisternae magnae 
of goats. Animals survive in good health and their 
ventriculo-cisternal systems may be perfused with 
synthetic CSF of normal ionic composition without 
detectable circulatory, respiratory or behavioural 
changes. Steady-state transfer rates between CSF 
and blood can be measured from differences be- 
tween inflow and outflow of test substances. 
Normal permeabilities (flux rates per unit concen- 
tration difference) to creatinine and inulin average 
0-19 and 0-12 ml/min, respectively, and may be 
accounted for by passive processes. Diodrast and 
phenol red (in low concentrations) are removed 
rapidly from CSF to blood by a process of active 
transport resembling secretion by the proximal 
tubules of the kidney; clearances of these substances 


from CSF may exceed | ml/min. The locus of 


active transport occupies a volume of about 2 ml in 


the region of the fourth ventricle and cistern 
magna.'') The extraction of K* from CSF perfu- 
sion decreases with increasing concentration, sug- 
gesting that this ion is also removed by active 
transport. Preliminary experiments indicate that 
large increases of K* are required to produce a rise 
in blood pressure comparable with that caused by a 
small decrease in Ca**. It is possible that an active 
transport system for K* must be saturated before an 
increased concentration in CSF can penetrate to 
fluid immediately surrounding neurones. 


1. (1960), Amer, 7. Physio., 200, 1. 


Discussion of Previous Paper. LD). P. Rati 
U.S.A.). 


Pharmacology of Aqueous Humour Forma- 
tion and Outflow. E. BArAny (Sweden 


Some anatomical and physiological facts con- 
cerning the ciliary epithelium and the trabecular 
meshwork in the angle of the anterior chamber will 
be briefly presented. The methods used for the 
measurement of rate of production of aqueous 
humour and its outflow resistance will then be 
critically surveyed. Finally, what little is known 
concerning the pharmacology of the secretory system 
and the outflow system will be discussed. 
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87 Discussion of Previous Paper. T. Maren 


(U.S.A.). 


88 Pharmacological Control of Prolactin Secre- 


tion and Lactation. |. Merres (U.S.A.). 


Many substances can induce prolactin release 
from the anterior pituitary of rats and/or rabbits, 
and elicit mammary growth and secretion. These 
include oestrogens, progesterone, testosterone, 
cortisol, adrenalin, noradrenalin, acetylcholine, 
serotonin. pilocarpine, eserine, atropine, ampheta- 
mine, morphine, reserpine, chlorpromazine, mepro- 
bamate and several carcinogens; rat hypothalamic 
extract and Guillemin’s CRF; electrical stimulation 
of the head, nasal mucosa, nipples, lumbar region 
and uterine cervix; non-specific stresses such as 
cold, heat, restraint or formalin injections; and 
transplantation of the rat pituitary to the kidney 
capsule. Large doses of oxytocin, vasopressin, 
histamine, Dibenemine and LSD 25 were unable to 
elicit mammary secretion. 

The effective agents apparently released ACTH 
as well as prolactin, since both hormones are 
necessary to elicit mammary secretion in intact rats, 
and thymus wt. was significantly reduced. These 
agents were ineffective in hypophysectomized rats. 
Induction of mammary secretion by pituitary trans- 
plantation confirms the view that the CNS normally 
inhibits prolactin release; however, it is doubtful 
that all agents used inhibited the CNS, ie. rat 
hypothalamic extract, Guillemin’s CRF and some 
drugs. Also, in hypophysectomized rats with 
pituitary transplants, injections of reserpine, sero- 
tonin, adrenalin, acetylcholine or formalin signifi- 
cantly increased the percentage of rats showing 
mammary growth and secretion. Some agents 
may therefore stimulate a CNS centre(s) which 
activates the anterior pituitary to induce mammary 
growth and secretion. Cultures of pituitary ex- 
plants in vitro secrete substantial amounts of 
prolactin''’ and studies are now in progress to deter- 
mine which agents can directly influence this process. 


1. Merres, KAnwn and (1961 
of 43rd Meeting, The Endocrine Society, page 3, 
June 22-24, New York, N.Y. 
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Control of Ovulation in Women. G. Pincus 
and C.-R. Garcia (U.S.A.). 


In women suggestive, but not conclusive evidence 
of the suppressive action of progestins has been 
noted by means of the indices of ovulation (basal 
body temperature, vaginal smears, endometrial 
biopsies and urinary pregnanediol). Of these, 
marked reduction of urinary pregnanediol excretion 
is indeed most suggestive. Furthermore, inspection 
of the ovaries at time of laparotomy during the 
latter phases of cyclic administration of progestins 
also confirms the failure of ovum release. Although 
inconsistent results as regards reduction of total 


a 
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urinary gonadotrophin excretior, have been re- 


ported, it appears that specific individual variation 
as well as differences in gestagen d and 
duration of administrat play important roles 
It is most likely that at |! r dose levels the cycli 
administration of gwestager as a primary eflect on 
luteinizing hormone rather than on the follicle- 
stimulating hormone The suppressive action on 


ion is further notes varian biopsies which 


failed to show developing follicles although there ts 


no reduction in the comparative number of prumor- 


dial germ cells The relative delay in the consistent 
return of regular ovulatory cycles in women so 
treated after cessation of dication also points to 
the suppressive nature of this form of therapy The 
administration of these gestagens during the post- 
P latory phase ma neo al vele fails to alter 
significantly the pregnanediol excretion, and one 
can sak assume that lo not have a direct, 
adverse cilect on cory luteum function, and 
therefore on buteotrophu retion Furthermore, 
th tablishment of pregnancy during such form of 
theray preclud the inlity of mmterterence 
with implantatior Alc gh sperm penetrability 
of endocervical mucus varices during this form of 
upp ion, Most patient ‘ a reduced number 
of spermatozoa present u area, and this may be 
a contributory tactor to t mtrol of conception 


Influence of Certain Neurotropic Agents upon 
ACTH Secretion. ». \ ANICHKO" A. N 
Poskatenko and V. BE. Ryzuenxov (U.S.S.R 


The action of neure ic drugs upon ACTH 
secret wa estimat the amount of 17- 
oxvoorti teres in thie experiments on dogs 
and an mec acid level m the 


Hypophysectom- 


Among the neurot agents experimented 
ack he ant cat be most 
powerful in sti sting ACTH secretion 

After a |-2 me ke intra injection to dogs 
the armount { 7 ve wa Died, 
andi after 10-20 ek rittoncally to quinca- 

1} ANALYSIS anti action upon the CNS 
show | that these if rt ia edative action 
up he cerebral cortex mi a stuemulatine one 

cmes ar neuroiogK 
pract 1} stu lat of th intilcimes 
ACTH secretion nted by amvytal, and 
is not prevents cn rat and chiorprom 
azine Amytal also prevents reflex ACTH hyper- 


Pharmacological Control of the Secretion of 
ACTH. P. L. Munsow (U.S.A 


andor corti- 


IT he level « 


costerone well estabinil © ant tactor 
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in the physiological regulation of ACTH secretion 
A second important factor, generally accepted 
although somewhat controversial, may be the 
postulated hypothalamic secretory factor for ACTH 
secretion (HSF-ACTH thought to be the medi- 
ator in the stress reaction The study of these two 
and possibly additional factors in the physiological 
control of ACTH has advanced but is still far from 
complete 

\ number of aspects of the pharmacological con- 
trol of ACTH secretion are also of interest and 
significance Numerous drugs, especially in high 
doses, are known to stimulate ACTH secretion 
Often classed as non-specific stimuli or stressors and 
assumed to act on the anterior pituitary indirectly, 
some of them have also been shown to be effective 
when applied directly to the gland, both in vive and 
in city Other drugs, notably morphine and some 
of the tranquilizers, have been shown to depress 
the rate of ACTH secretion or at least to inhibit the 
ACTH response to stressful drugs and procedures. 

\lthough the mechanisms of action of both groups 
of drugs, those that stimulate and those that inhibit 
ACTH secretion, are still very incompletely under- 
stood and therapeutic applications in the control of 
ACTH secretion seem unlikely, these drugs are use- 
ful in experimental work on the nature of the 
physiological regulation of ACTH secretion. Mor- 
phine, for example, by inhibiting the response of the 
rat to non-specific stimuli such as extrancous con- 
stituents of neural tissues, is the basis of promising 
bio-assay methods for HSF-ACTH in extracts of 
hypothalamus and posterior pituitary 


Pharmacological Alteration of the Growth 
and Hormone Secretion of Hormone-pro- 
ducing Tumoursin Man. U.S.A 


Non 


metabolic tuncuion of bormone-producing tumours 


hormonal agents which materially alter the 


may either simply obstruct the biosynthesis of the 


characteristic hormones or may produce sufficient 


destruction and regression of tumour mass to 
materially reduce hormonal output These effects 


are also manifested by reduction in the secondary 


metabolic ecflects of excessive hormonal pre duction 
on th rganism as a whol 

Examples to be detailed will be 1) the inhibi- 
tion of sterord hormonal synthesis by adrenal cancer 
by amphenone metiperone and related agents 
whicl bstruct specihe steps m adrenocortical 
synthesis 2) the selective destruction of adrenal 
cortical msuc and associated tumour regressions 
induce by a series of agents related to DDD: 

}) the total regression and associated hormonal 
suppression seen im women with tumours of the 


choriome trophoblast which are productive of mas- 
sive amounts of choriomc gonadotrophins 

The problem of the nature of the metabolic 
change which leads the neoplast cell of hormone- 
producing tissue to quantitative and qualitative 


aberrations in hormone production will be outlined. 
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93 Methods for the Study of Pharmacological 


Effects at Cellular and Subcellular Levels. 
Introductory Remarks. O. H. Lowry 
(U.S.A.). 


94 Use of Histochemistry in Pharmacological 


Studies. G. B. (U.S.A.). 


Ihe chief obstacle to the localization of sites of 
drug action at the cellular level is our present 
ignorance concerning the nature of the groups with 
which most drugs react to produce their charac- 
teristic pharmacological effects, i.c. the receptors 
Demonstration of the distribution of a drug does 
not by uself permit distinction between critical 
active sites and non-specilic storage sites In a few 
instances (e.g. anticholinesterase (anti-ChE) agents, 
carbonic anhydrase inhibitors), the significant tissuc 
component affected is known with reasonable cer- 
tainty, and in others (e.g. monoamine oxidase 
inhibitors, mercurial diuretics), potential, but not 
necessarily the critical, cellular constituents have 
been identified. When this information is available, 
histochemical demonstration or microchemical 
determination of changes in the reactivity of the 
active group or enzyme produced by the drug may 
provide more direct information on its site of action 
rhis, of course, does not exclude the possibility of 
its total pharmacological effect being the result of 
reaction with more than one type of receptor 

Concrete examples of the foregoing principles aré 
provided by histochemical investigations of the 
sites of action of anti-ChE agents. Such studies 
have shown that acetylcholinesterase (AChE) may 
be oriented externally or internally with respect to 
the cell membrane, and that certain pharmacological 
effects are produced by inhibition of only the ex- 
ternal AChI In addition, they have provided 
evidence of a dual role of acetylcholine ACh) in 
synaptic transmission: an action at the presynapt 
site, to promote the liberation of more quanta ol 
ACh or of other transmitters, and, in the case of 


cholinergic neurons, at the postsynaptic site 


Contribution of Electronmicroscopy to Neuro- 
pharmacological Problems. pr Konertis 
Argentina 


New ultra-structural details of the synaptic 


region—in addition to the synaptic vesicles"! will 
be described in isolated nerve endings and in 
seciions of the brain cortex These include a 
system of intersynaptic filaments and a subsynaptx 
web forming a tight complex with both synapti 
membranes The possible significance of these 


two new structures and the physiological role ol 


synaptic vesK les will be discussed 

The so-called “mitochondrial fraction” of the 
brain has been subdivided into five subfractions, 
one containing myelin, another only mitochondria 
a third containing broken nerve endings and synap- 


tic complexes and two formed by rather imtact 
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nerve endings which represent about 15 per cent of 


total brain weight. 

The AChE and SDH activities and the ACh 
content of these fractions was determined. The 
results suggest the probable existence of a different 
population of cholinergic and non-cholinergic 
endings in the two fractions These results also 
throw some light on the localization of AChE in 
central synapses 

The ultra-structure of adrenergic nerve fibres and 
endings with the presence of a specific plurivesicular 
material will be described \ structurally similar 
plurivesicular component is found in the secretory 
processes of the pineal gland Pharmacological 
and other experimental studies suggest that this 
gland is formed by adrenergic neurosecretory cells 
and that the plurivesicular material is the site of 
storage of 5-hydroxytryptamine, catecholamines and 
other biogenic amines secreted by the pineal gland. 

These and other results will be interpreted within 
an unified neurosecretory theory that embodies 
synaptic processes and neurosecretion. 

The contribution of several of our collaborators 


in these studies will be acknowledged. 


1. ne Ropertis and Bennetr (1954 


Some Morphological and Biochemical Aspects 
of the Sarcotubular System in Frog Skeletal 
Muscle Cell. E. Anpersson-CeEDERGREN and 
U. (Sweden 


One of the main components of the skeletal 
muscle cell is a system of tubular and vesicular 
structures localized in between the myofibrils. 
From the morphological distribution and charac- 
teristic organization ef the sarcotubules'! and 
from information gained from experiments by local 
electrical stimulation the conclusion has been 
drawn that these sarcotubules could be responsible 
for the propagation of the stimulating impulse from 
the cell membrane inwards to the contractile 


material. By means of differential high speed 


centrifugation this system of sarcotubular elements 
has been isolated The isolated fraction from frog 
muscle homorenate contains small tubular and 
vesicular elements and small particles not attached 


to the membranes.'* 


The sedimentation, biochemical and morpho- 


logical data of the sarcotubular fracuon show 
similarity to the properties of the so-called relaxing 


factor described by Marsh The relaxing activity 


of the sarcotubular fraction ts shown by its capacity 


to inhibit the myofibrillar ATP-ase and the myo- 


fibrillar superprecipitation induced by ATP The 


activity seems to be localized to the membranous 


components of the sarcotubular fraction The 


fractions of the muscle homogenate containing the 


mitochondrial fragments or the small particles do 


not show the same properties 


The biochemical data of the sarcotubular traction 


nical appearance of the 


together with the morpholog 
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sarcotubular system in the intact muscle cell point 
to the fact that the sarcotubules possess an ability 
to rewulate the contraction and relaxation of the 
contractile material 

Some new properties of the sarcotubular system 


will also be discussed 


1. Pomrer, K. R. and Patane, G. E. (1957), 7. 
Biophys. Biochem. Cytol., 3, 269 
2. E 


1959), J. Ultra- 
tructure Res... Suppl | 

3. Huxuey, A. F. (1957), 7. Physiol., 135, 17p 

4. Muscarecto, U., E., 
Azzone, G. F. and vow per Decker, A., 7 
Biophys. Biochem. Cytol In press 

5. Marsn, B. B. (1951 Nature (Lond.), 167, 1065. 


Pharmacological Studies with Isolated Cell 
Components. VV. Worrraxer (United 
Kingdom 


Several groups of workers have during the past 
few years successfully applied the technique of sub- 
cellular fractionation to isolation of cell com- 
components concerned with the storage of pharma- 
cologically active substances 

Homogenates of tissucs in tso-osmotic sucrose are 
fractionated by differential centrifugation and by 
equilibrium centrifugation im a density gradient 
The various fractions may be assayed for acctyl- 
choline, pressor amines and er pharmacologically 
active substances and thei orphology studied im 
the electron microscope In this way it has been 
found that the catecholamin -hydroxytrypta- 
mine and histamine are associated in adrenal 


medulla duodenal mucosa platelets’? and 
mast cells'* with a dense type of granule (denser 
than 2-0) M sucrose) about 2 in diameter which 
also contains a high concentration of a polyvalent 
anion (ATP or, in mast cells, heparin By con- 
trast, im central nervous tissue acetyicholine, 
hydroxytryptamine’®*' and probably noradren- 
alin are localized in a fraction which has been 
identified" as consisting mainly of pinched-off nerve 
endings Mildly disruptive procedures cause the 


liberation of the neurohormones and also the dis- 


appearance of the synaptic vesicles with which these 
nerve ending particles are normally packed. The 
isolation of these different kinds of storage granules 
provides a new type of preparation on which to 
study drug action 


1. Buascuxo ef al. (1957), 7. Physiol., 139, 316. 

2. Baker (1959), ibid., 145, 473 

3. Baker ef al. (1959), ibid., 149, 55P. 

4. Hacen et al. (1959), 7. Pharmacol., 126, 91. 

5. Hess and Wurrraker (1958), 7. Physiol., 142, 
187. 

6. (1959), Biochem 7 72, 

7. Crruscres 1960), Symposium on Adrenergu 
Mechanisms. London: Churchill 


8. Gray and Wurrrakxer (1960), 7. Physiol., 153, 
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U.S.A 


99 Effects of Fat-Soluble Compounds on Lyso- 


somes in vitro. ©. pe Duve, R. Warriaux 
and M. (Belgium 


Lysosomes are special cytoplasmic particles con- 
taining a variety of soluble acid hydrolases enclosed 
within a lipoprotein membrane.’ They are 
believed to be involved in phenomena of intra- 
cellular digestion and in various forms of physio- 
logx al and pathologic al cytolysis The membrane 
of the particles may be of fundamental importance 
in the latter processes, since it normally acts as a 
protective barrier between the enzymes present 
inside the particles and a number of vital cell 
components such as proteins and nucleic acids which 
are substrates of these enzymes Agents which 
influence the properties of the lysosomal membrane 
may be expected to affect autolytic phenomena in 
living cells 

The present experiments were initiated as part of 
a programme designed to explore these possibilities 
As test system, the rate of release of bound acid 
phosphatase in mitochondrial preparations from 
rat liver incubated at pH 5 and 37° was mployed 
It has been found so far that testosterone, proges- 
sterone, %S-oestradiol and deoxycorticosterone all 
stimulate the release of acid phosphatase under 
those conditions, when added to the incubation at a 
concentration of 125 ug/ml The same effect is 
obtained with vitamin E which is still active at doses 
as low as 6-25 ug/ml. On the other hand, cortisone 
and hydrocortisone (125 ug/ml) exert a small but 
distinct inhibition of this phenomenon. Further 


results will be reported 


1. pe Duve, ¢ 1959), Subcellular Particles (Edited 
by Hayashi, T.), p. 128. Ronald Press, New 
York. 


Analysis of Drug-Receptor Site Interactions. 


B. (Canada). 


Recent developments pertaining to the mechan- 
ism of action of alkylating adrenergic blockers will 
be summarized. Some chemical properties of 
receptor sites may tentatively be deduced and a 
theory based on ion-pairing mechanisms will be 
shown to account for certain structure—activity 
relationships amongst catechol amines. Recent 
work by the author on the central role of mono- 
amine oxidase in the limitations of adrenergic 
responses will be presented and it will be shown 
that structure—activity relationships can somectimes 
reflect monoamine oxidase—substrate relationships 
rather than receptor site properties. Through the 
use of deuterium-labelled substrates, it is possible 
to demonstrate unambiguously that the intensity of 
an adrenergic response depends mostly on inter- 
actions involving monoamine oxidase rather than 
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adrenergic receptor sites. The stereospecificity of 
this latter enzyme has been elucidated and some 
general conclusions regarding its specificity will be 
presented. The concept of “affinity” and “intrin- 
sic activity” will be examined in the light of these 
The mechanism of action of a group 
inhibitors will be dis- 


new findings. 
of new monoamine oxidase 
cussed in relation to the properties of the enzyme 
receptor sites. Finally, the discovery of a new class 
of catecholamine analogues allowing for the first 
time an insight into the role of the catechol nucleus 
in adrenergic mechanisms will be reported. In 
this connection, the use of a novel type of potent 
O-methyltransferase inhibitors will be 
described. Here again, structure—activity relation- 
ships will be shown to reflect in some cases the 
interplay of this latter enzyme rather than the 


catechol 


receptor sites themselves. 


Some Often-meglected Considerations in 
Structure-Activity Studies. M. Nickerson 
(Canada 


The validity of conclusions regarding the relation 
of chemical structure to biological activity appears 
to relate directly to the precision with which obser- 
vations can be related to a specific action on the 
biological system. Two distinct steps must be 
considered in any such action: association with a 
specific affinity, 1/K) and alteration of 
the biological system in such a way as to produce a 
intrinsic activity), both of which 
Fac tors 


“receptor” 


measurable effect 
may vary continuously over a wide range 
responsible for differences in intrinsic activity may 
be more important for understanding mechanisms 
of drug action than are the apparently less rigorous 
requirements lor simple attachment to receptor 
sites. A minimum requirement is that these two 
factors be distinguished and evaluated separately. 
Interpretations also must recognize the diversity 
of structural requirements for activation of blockade 
of receptors subserving different responses to a single 
general type of pharmacological agent. General 
designations such as adrenergic, cholinergic or 
histamine appear to be 
Differences within cach of these groups may be as 
muscarinic vs. 


receptors inadequate. 
great as those between them, e.g. 
nicotinic cholinergic receptors, « vs. 6 adrenergic 
receptors, histamine receptors mediating smooth 
muscle contracting vs. those mediating gastric 
secretion. It is of interest that antagonists may 
distinguish sharply between receptors activated by 
the same or very similar agonists. Any fully valid 
theory relating chemical structure to biological 
activity must encompass and provide explanations 
for differences in affinity and intrinsic activity and 
in the structural requirements for activation or 


inhibition of similar receptors. 
Nature of the Cholinergic Receptor. P. G. 
Waser (Switzerland). 


In order to investigate the existence, distribution 
and nature of cholinergic receptors different drugs 
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were labelled with '*C and their concentration and 
distribution in end-plates of mouse diaphragms 


Several million 


demonstrated by autoradiography. 
toxiferine and 


molecules of calabash curarine, 
decamethonium are combined with each end-plate 
and the number of molecules bound is related to 
nerve—muscle blockade. The cholinergic receptors 
are saturated with curarine when nerve—muscle 
blockade is complete. Only a few highly differ- 
entiated and widely receptors are 
occupied on the postsynaptic 
experiments showed a 
between curarine binding and 

For depolarization more molecules than for blocking 
Antagonism between neostig- 
curarizing 


distributed 
membrane. De- 
nervation relationship 
cholinesterase. 


action are needed 
mine, acetylcholine, 
drugs on the receptor has been investigated. 


potassium and 


S. EnMRENPREIS 
(U.S.A.), C. CHacas (Brazil) and T. M. 


Turpajev (U.S.S.R.). 


103b Protein Nature of the Acetylcholine Receptor 


and the Role of Macroergs in the Realization 
of Acetylcholine Action. JT. M. Turpayjev, 
T. G. Putintseva and S. N. 
U.S.S.R.). 


On the intact Rana temporaria ventricle, data were 
obtained proving protein nature of the acetylcholine 
reaction 
between the mediator and effector cell. At 40°C, 
heat denaturation of the receptor takes place. Its 
irreversible stage is not accompanied by cholin- 


receptor, the substrate of the primary 


esterase inactivation, which contradicts the ideas on 
the identity of cholinesterase and acetylcholine 
receptor. Upon cooling to zero, the receptor under- 
goes a change into an inactive state; this inactiva- 
tion being accompanied by a reversible change in 
the rec eptor structure. Iwo types of reaction 
A) and the receptor 

The receptor con- 


occur between acetylcholine 
R): AR AR and 2A R A,R. 
tains free SH-groups the reactivity of which de- 
creases upon interaction with acetylcholine. By 
means of this biochemical test the receptor was 
found and isolated from the water-soluble protein 
fraction of tissue homogenate. 

The biochemical nature of the receptor protein 
representing a substrate for the action of many 
pharmacological substances has been studied. 

Like acetylcholine, atropine decreases the re- 
activity of the SH-groups of the receptor molecule 
active centre. Affinity of the receptor to atropine 
is about 100 times that to acetylcholine. 

When acetylcholine acts on the intact ventricle 
of the frog heart and on the isolated rabbit auricle, a 
stimulator of heart activity of non-sympathetic 
nature is released. Uncoupling drugs, 2 :4-dinitro- 
phenol and sodium azide inhibit the liberation of 
the stimulator. The action of this stimulator upon 
the heart is similar to that of uridin-di- and tri- 
phosphate. 

The data obtained are discussed in the light of 
Koshtoyants’ enzymo-chemical hypothesis. 
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104 Correlation between Metabolism and Be- 
havioural Action of Psychotropic Trypta- 
mine Derivatives. U.S.A 


N.N-dimethyltryptamine and its N.N-diethyl and 
N.N-dipre 


pyl homolog produce ‘ 


perceptual, ¢ ul, and thinking 
| me/ke) simular 
ich shorter period 
derivative 
the dihexy 
in the same dose 


these homolbowue 


ependent pri arily 


in the liver 


eruiary amines are 
iv two cof petting 
ring and 
psychotropically 
forms prac 
xvlation is 
promazine, 

higher con 


ollow 
inhibition of 
pronounced 
wues: the dibutyl 
slowly and = the 

<viated at all 
lefinite rrela xists between the 
abilit a derivative substrate for the 
lation reacty t whavioural and 
mic activity mts to the srenitn 
formation of ated metabolit« 
psvct logical 


animal and 


drugs 


be desig 


5-Hydroxytryptamine and 5-Hydroxytrypto- 
phan Decarboxylase Activity in the Develop- 
ing Nervous System of Rats and Guinea- 
Pigs. S. E. Swrrn, R. 5S. Stacey and I. M 
Youn United Kingd 


oxytryptamine 

lecar box viase 

neonatal and 

whole brains 

etrically and 

ar tin the tormation ofl 

Hl incul genates at pH 8 

with exes ve andl pyridoxal->- 
phosphate 

In both species t decarboxylase 

activity at birth approac 1 he I his 

rue ol the a stored un the 

brains of guinca-pigs at of develop- 

ment Even during u t hi foetal life the 

HT concentration was h as half that of the 


adult and rose during th ' w weeks of extra- 
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uterine life This finding contrasts strikingly with 
the very low concentrations of 5-HT found by 
Nachmias in the neonatal rat.'' 

In the brain there appears to be a dissociation ol 
decarboxylase activity (which, unlike that in the 
kidney develops very early in foetal life) from 
HT storage which increases much later. At birth 
guinea-pigs are relatively well developed whereas 
rats are very immature The results suggest a 
correlation between the amount of 5-HT in the 


brain and the degree ol maturity 


1. Nacuaas, V. T. (1960), 7. Neurochem., 6, 99 
2. Huane, I., TAnnenpaum, S. and Hsia, D-Y. Y. 
1960 Nature ( Lond.), 186, 717 


106 Effect of Reserpine and the Metabolism of 
Serotonin in Tryptophan Deficient Rats. 
E. M. Gar, P. A. Drewes and C. A. Barra- 
(U.S.A 


Rats kept on tryptophan-free diet for 6 weeks 
showed about 70 per cent lower serotonin in the 
brain than their tryptophan fed controls \ single 
injection of 5 mg/kg of reserpine phosphate pro- 
duced sedation and 80 per cent mortality in these 
chronical deficient rats Mitochondrial mono- 
amine oxidase activity was only increased in the liver 
after 4 weeks on deficient diet When rats were 
given on the ninth day of dicting a single dose of 
9 me/ke of reserpine, the controls regained their 
normal serotonin and norepinephrine levels by th 
twenty-first day while those on the deficient dict 
remained serotonin depleted By this method, 
scrotonin-depleted rats could be produced well 
before the onset of chronic tryptophan deficiency 
with less than 5 per cent mortality The serotonin 
levels were 75 per cent lower in the brain and the 
spleen, 70 per cent lower in the blood and 60 pet 
cent lower in the small intestine than those of the 
controls There was no meaningful difference in 
the nore pine phrine content of the brain between the 
serotonin depleted and the control animals. \ 
second injection of 1-2 mg/kg of reserpine on the 
twenty-third day produced sedation in both groups 

ats EEG studies failed to reveal any difference 
in the hypothalamic activity or in thresholds of 
arousal and recruiting in cither control or in the 
depleted rats after administration of reserpin It 
is concluded that t ntrol nervous system action 
of pur loes not require the presence of sero- 


tonin brain 


107 Comparative Effects of x-Ethyltryptamine 
Isomers on Certain Systems in vitro and in 
vivo. M. E. Gres, A. J. Grepons, J. P. 
DaVanzo and ©. K. Sesex (U.S.A 


The and t-isomers of a-ethyltryptamine 
2-ET) are monamine oxidase inhibitors of the 
competitive type When tested in vitro, both forms 
were equally effective in suppressing the oxidation ol 
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serotonin (5-hydroxytryptamine). Acute experi- 
ments in vivo in rats showed that p,t-x-ET alone 
caused an approximately 30 per cent increase of the 
brain serotonin in | hr. When the administration 
of p..-x-ET was followed by 5-hydroxytryptophan 
5-HTP) much higher levels of the brain serotonin 
were found. I hese were de pendent on the dose sol 
both «-ET and 5-HTP When p,.-x-ET was 
followed by tryptophan (TP) the levels of brain 
serotonin also increased, but in this case higher doses 
of the inhibitor tended cither to lower or to cause no 
further increase of brain serotonin. Since 2«-El 
caused a maximum level of serotonin accumulation 
only when administered with 5-HTP, but not with 
TP, it was postulated that larger doses of x-ET 
inhibited 5-hydroxylation of TP. Support for this 
hypothesis was provided by determining the effect 
of «-ET on the synthesis of violacein, a bacterial 
Chromobacterium violaceum) pigment, the development 
of which is dependent on 5-hydroxylation of TP 
The amount of pigment formed was inversely pro- 
portional to the amount of either a-ET isomer, the 
p-form being more inhibitory In chronic experi- 
ments with rats p,t-x-ET caused increases of brain 
norepinephrine Polydipsia of unknown origin was 
caused only by the L-isomer In dogs the p-form 
caused a greater stimulation of the central nervous 
system than the L-isomer. Additional testing 1s 
necessary before the significance of these observa- 


tion can be determined. 


Interactions of Serotonin and Other Indoles 
with Pyridine Coenzymes and Related 
Structures. 5S. G. A. Ativisatos (U.S.A.). 


Diphosphopyridine nucleotide (Coenzyme I) and 
other “onium’”’ bearing structures interact non- 
enzymically with various indoles including sero- 
tonin and tryptophan (charge-transfer complexes 
When these phenomena were first observed in our 


laboratory,'! 


they became apparent by the visual 
appearance of a yellow-greenish coloration The 
spectroscopic counterpart of the visual impression 
was a broad, featureless absorption band extending 
from beyond 400 mu to at least 300 mu (transfer- 
spectrum). rhe high absorption of both DPN 
and the indoles at the concentrations required for im 
vitro interactions prevented extension of the curves 
below 300 mu Kinetic and equilibria considera- 
trons led to the conclusion that at least in the pH 
range 2-0 to 8-0 these interactions occur between 
one coenzymt molecule and one molecule of the 
indok It was also shown that in this pH range 
there is not much difference in the intensity of the 
colour developed upon admixture of the reactants. 
However, at pH values above 8-0 the colour inten- 
sity increased rapidly. The equilibrium constants 
of these associations have been determined Also, 
the dependence of the associations on various other 
groupings present in the interacting species, like the 
ethylamine residue of serotonin and the 6-amuino- 
purine of coenzyme I, have been studied. The 


coenzyme I-tryptamine complex was isolated in 
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relatively pure form and its properties were studied. 
Che mechanism of these phenomena and their pos- 
sible relation to in vivo interactions will be discussed. 


§.G.A. Alivisatos in Suarrer, J. H. et al. (1958 
Vechanisms of Hypersensitivity, Pp 259 
2. Nature ( Lond.) , 186, 718 (1960) ; 187, 374 (1960 
3. Biochim. Biophys. Acta., In press. 


The Influence of Some Indole Derivatives on 
the Activity of Choline Acetylase and CoA. 
B. BoSkovié and R. Pr2ié (Yugoslavia 


We have investigated the influence of the follow- 
ing substances on the activity of choline acetylase 
and CoA: 
tryptamine (Psilocybin); 5-hydroxytryptamine (5- 


HT): ov-lysergic acid diethylamide LSD,, 
) 


- methyl - 3 - ethyl - 5 - dimethylaminoindole 
Medmain); 2-brom-lysergic acid diethylamide 
BO! 7-methoxy-1l-methyl-9 pyrid (3:4-$)-indole 
and adrenochrome. 

We have found that Psilocybin, harmine and 
LSD, in the concentration of | 10-7 M do not 
have any effect on the activity of choline acetylase. 
l 10-* M in the system potentiates the action of 
the enzyme. BOL, 5-HT and Medmain are with- 
out effect on the activity of choline acetylase the 
conc. ot | 10-7 10-7? M and | 10-° M 
adenochrome (5 10-7 M) shows some inhibitory 
effect 

Psilocybin, LSD,, and Medmain in the concen- 
trations of | 10-7 and | 10-* M in the system 
have no eflect on the activity of CoA HT in the 
concentrations of | 10-? M, 5 10 M and 
| 10°* M inhibits CoA, the percentage of in- 
hibition depending on the concentrations used 
BOL, | 10-7 M, has no effect on the activity of 
CoA, but at the conc. of | 10-®° M shows some 
inhibitory effect A\drenochrome, | 10 * MM, 
also shows some inhibitory to determine by the 
method used because of chemical interference 


harmine with the other reagents 


Reserpine and Cardio-Vascular Centres. 
Heymans, A. F. pe Scuarppryver, G. R. pi 
VieescHHouwer, A. C. Tagurni, jr., and J. B 
VAN DER Scuoor (Belgium 


Pharmacological effects of reserpine on cardio- 
vascular centres have been studied in 35 mongrel 
dogs, anaesthetized with morphine-chloralosane. 

Intracisternal injections of reserpine (0-1 mg/kg 
induce, in most cases, a moderate increase of the 
general arterial blood pressure and a marked sensi- 
tization of the carotid sinus vasomotor reflexes. 

Injections of reserpine (20 mg) into the arterial 
circulation of the isolated perfused head, connected 
with the body by the vagi only, provoke a pro- 
nounced sensitization of the cardio-inhibitory centre 
to both reflex and direct stimulations 


Injections ol reserpine 20 meg) into the arterial 
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circulation of the isolated perfused head, connected 
with the body by the spinal cord only, are followed 
by an immediate and long-lasting stimulation of the 
vasomotor centres, and by a pronounced and pro- 
gressively increasing potentiation of the carotid 
sinus vasomotor reflexes. 
Biochemical data, 
catecholamines and serotonin in the central ner- 
vous system and of the peripheral catecholamines, 
will be reported and correlated with the observed 


including estimations of 


effects of reserpine on the cardio-vascular centres. 


Amino-Acid and Carbohydrate Metabolism 
of Brain after Reserpine. 1D. Paim, H. 


Bauzer and P. (Germany 


In white mice reserpine caused significant changes 
in the GABA-content of brain. There was good 
correlation development and _ the 
duration of the decreased GABA-content of brain 
threshold for electro-shock 


between the 
and the lowered 
Iproniazid prevented both actions of reserpine: it 
normalized the GABA-content and the threshold 
for electro-shock. 

Whether there exists a relationship between these 
results and changes in the amine and carbohydrate 
metabolism of the brain caused by reserpine will be 


disc ussed. 


112a Un Nouvel Antagoniste de la 5-Hydroxytrypta- 


mine 5-HT. K Napaup et S. 


Aupron (France). 


Canen, J. 


Les antisérotonines sont, soit des homologues 
synthétiques de 5-HT, soit des alcaloides naturels. 
Nos observations sur l'effet de presseur sur le muscle 
lisse du nébulisat d’aubier de tilleul (T) nous ont 
conduit, et alin cle repon ire aux questions posees 
par les observations de certains cliniciens, a étudier 
effet antis¢rotonine en comparaison de LSD,,, 
B.A.S., T.D.A 

1) Organes isolés 
Gaddum): De méme que LSD,, et B.A.S., T inhibe 
l’effet de 5-HT et non de ladrénaline sur lorcille 
»HT et non de locytocine sur 


étudiés selon la tec hnique de 


ce lapin ce 
l’utérus de rate; de 5-HT et non de l'acétyicholine 
sur liléon de cobaye Ltilisant la méthode de 
Gaddum et al., on observe que l'effect s'exerce 
principalement sur les récepteurs tryptaminiques 
musculaires (D 

2) Action vasculaire ct intestinale: Chez le chien 
comme LSD,,, T inhibe hyper- 
spasmogénique intestinal de 5-H 


B.A.S., T effet 


chloralosé, 
tenseur ct 
Chez la souris, comme inhibe 
laxatif de 5-H 

3) Action central Contrairement aux doses 
élevées de LSD,, et de méme que T.D.A. ct B.A.S., 
I n'inhibe pas leffet pote ntialisateur de >HI sur 
l'analgésie morphinique, le sommeil barbiturique 
chez la souris et (hyperthermie par la sérotonine 
endogéne (5 HTP INH) chez le lapin. Au 
contraire et comme les doses minimes de LSD,, il 


exerce une potentialisation On peut supposer que, 
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comme T.D.A. et B.A.S., T ne franchit pas a con- 
centration suffisante, la barri¢re hématoencé- 
phalique. 
Conclusions. 
phériques et non centraux de 5-HT; il est com- 


parable a T.D.A. et B.A.S. 


T est antagoniste des effets péri- 


112bA New Antagonist of 5-Hydroxytryptamine 


HT). R. Canen, J. Napaup et S. Aupron 


(France). 


Antagonists of HT are either synthetic analogues 
of HT or natural alkaloids. Our findings that an 
aqueous extract of lime-tree laburnum has a depres- 
sant action on smooth muscle prompted the investi- 
gation of an antagonism of HT, as compared with 
LSD,,, B.A.S. and T.D.A. 

(1) Isolated organs: Using Gaddum methods, the 
same as LSD,, and B.A.S., T antagonizes the con- 
strictor effect of HT but not of epinephine on per- 
fused rabbit ear; of HT induced contraction but not 
of ocytocin on rat uterus; of HT but not of acetyl- 
choline on guinea-pig ileum. Experiments by the 
Gaddum et al. methods lead to the conclusion that T 
acts chiefly on the muscular tryptamine receptors 
(D). 

(2) Pressor and intestinal effects: Just as LSD,,, 
T antagonizes HT effects on blood pressure and gut 
in situ in dogs under chloralose. In mice, as with 
B.A.S., T antagonizes HT effect on faecal excretion. 
(3) Central effects: Contrary to high doses of 
LSD,,, but like T.D.A. and B.A.S., T does not 
antagonize the potentiating effect of HT on mor- 
phine analgesia, on hexobarbital hypnosis in mice, 
on pyretogenic action of endogenous serotonin 
HTP + INH) in the rabbit. Just as small doses 
of LSD,,, T enhances such effects. It may be 
supposed that like T.D.A. and B.A.S., T does not 
penetrate into central nervous system tissue in 
sufficient quantity. 

Conclusion. ‘T antagonizes specifically the peri- 
pheral effects of HT but not the central ones. 


Reserpine: Modification of its Tranquilizer 
Effect and Analysis of its Central Mode of 
Action. |. and B. (Hungary 


It has been shown that the deconditioning effect 
of | mg/kg of reserpine in rats maintained at 4°C 
did not differ substantially from that seen in rats 
kept at room temperature. Similarly, the inhibi- 
tion of the morphine-induced hypermotility by 


me/ke) remained unchanged in 


animals exposed to cold stress. It has also been 


reserpine l 


shown that u 


most rats pretreatment with iproni- 
azid did not inhibit the deconditioning effect of 
10 mg/kg of tetrabenazine or 2 mg/kg of reserpine. 
It only caused a characteristic delay in the develop- 
ment of the effect. A similar action is exerted by 
cocaine (20 mg/kg) and phenmetrazine, respectively. 

Che deconditioning activity of reserpine has been 
determined quantitatively by the jumping test'" 
and the inhibition of hypermotility by the drug was 
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measured quantitatively by means of the moti- 
meter.‘* 

From the data in the literature and the evidence 
obtained from the present investigation, it was 
concluded that the action of reserpine has two com- 
ponents, opposite in direction. One is a central 
stimulant action of short duration and the other a 
depressant action, which lasts for an extremely long 
time. It would appear that the central stimulant 
action is in causal relationship with the liberation 
is an indirect effect, 
tranquilizer) effect 


of biogenic amines, i.e. it 
whereas the central depressant 
is the action of the molecule itself (a per se effect). 


and B. (1958), Arzneimittel- 
1959), ibid., 9, 633. 
1961), Arch. Int. 


1. Know, J. 
forsch, 8, 330 

2. Knot, J. and Vaynovszxt, B. 
Pharmacodyn. 


On the Role of Serotonin and Catecholamines 
in Relation to Some Effects of Reserpine. 
J. Neéina and I. Kreyéi (Czechoslovakia). 


It is generally known that the formation of gastric 
ulcers after reserpine can be inhibited by pretieat- 
ment with iproniazid. As a mono-amine-oxidase 
inhibitor we used in our study, methylene blue as 
well as iproniazid and the results were identical. 

To differentiate the role or serotonin and catecho- 
lamines, in further experiments we selectively 
increased their tissue levels. 

According to Brodie and Garattini, animals when 
kept at a temperature of 0-4°C showed after reser- 
pine neither serotonin depletion nor sedation, 
whereas its depletion of catecholamines usually 
followed. In our experiment, rats after being 
injec ted with reserpine were exposed to cold stress 
for 6 hr. The number of ulcers was significantly 
higher than in the controls. We concluded that 
lowering of sertonin is not responsible for the ulcer 
formation. 
ulcertations was prevented completely by increasing 


catecholamine levels with DOPA. 


Apart from this we found that the number of 


white mice which died in the temperature of 0°C 
during 5 hr after the application of reserpine was 
significantly reduced after methylene blue. The 
effect of DOPA was similar. The role of serotonin 
in this process can be ignored for there is no deple- 
tion of serotonin in the cold. 

From the results of our experiments we draw 
attention to the important role of low catecholamine 
levels in the formation of gastric ulcers after reserpine 
and its higher toxicity in low temperature. 


On the Mode of Action of Cardiac Glycosides. 
A. |. Cuerxes (U.S.S.R.). 


Accumulated data on metabolism of the heart 
muscle and the discovery of the role of its disturb- 
pathology 
induced the pharmacologists to study the mode of 


ances in the development of cardiac 


On the contrary, the production of 
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action of cardiac glycosides with special reference to 
their effect on the metabolism of the cardiac muscle. 

In this laboratory the effects of cardiac glycosides 
on myocardial respiration, oxidation substrate 
utilization, carbohydrate and phosphate metabolism 
and activity of several myocardial enzymes under 
normal and pathological conditions (investigations 
in vive, acute and chronic experiments in vivo) on 
different animal species have been studied during a 
number of years. 

Cardiac glycosides increase oxygen uptake and 
utilization of oxydation substrates by myocardial 
tissue. The administration of cardiac glycosides 
results in the increase of respiratory activity of the 
diseased heart tissue (myocarditis, cardiac failure) 
to the normal level with simultaneous normalization 
of the ECG. 

Cardiac glycosides in therapeutic doses produce 
an increase in glycolysis, inhibition of phosphorylase 
activity and enhancement of myocardial lactate 
utilization for glycogen resynthesis. 

In the contracting heart (heart-lung preparation, 
the heart in situ with a catheter introduced into the 
coronary sinus) myocardial lactic acid uptake from 
the inflowing blood increases under the influence of 
cardiac glycosides and this process, disturbed in the 
failing heart, returns to normal concomitant with 
the disappearance of cardiac failure. 

Cardiac glycosides exert only a slight influence on 
the energy-rich phosphate content possibly owing 
to the fact that both breakdown and resynthesis of 
adenosine triphosphate are activated by these com- 
pounds. 

Our understanding of the intimate nature of 
cardiotonic action of glycosides depends upon the 
development of our knowledge of intermediary 
the heart 
level and of physical and chemical phenomena 
the normal 
disturbances. It is only the deep inquiry into all 
these questions that will pave the way for rational 
use of glucosides in cardiology and for its enrich- 


metabolism of muscle on a molecular 


underlying cardiac activity and its 


ment with new methods and means. 


Differential Action of Dihydro-Ouabain and 
Ouabain. M. Tarscuier and A. 
(Switzerland). 
DH-QOuabain, when administered by constant 

infusion, in the dog heart-lung preparation produces 

its positive inotropic effect with a smaller proportion 

of its 1) 

ments on the isolated, spontaneously beating guinea- 


lethal dose than does ouabain. Experi- 
pig auricle as well as on the heart-lung preparation 
were performed in order to analyse further the 
nature of this greater margin between therapeutic 
and toxic dose of DH-ouabain. 

The two glycosides were slowly infused into the 
Ringer solution containing the isolated, spontane- 
ously beating auricle. The ratio of the minimal 
effective concentration (eliciting a positive inotropic 
effect 
mia and contracture 


to the toxic concentration (eliciting arrhyth- 


averaged |:5-3 for ouabain 


= 
: 
j 
_ 


and 1:14 for DH-ouabain, showing a ereater salety 
margin for DH-ouaba 

In subsequent experiments on the isolated 
auricle. single doses of the two glycosides were 


administered As the concentration of ouabain 


decreased, the delay in the onset of both motrop 


and toxic effects was increased The cardiac effect 
product of concentration 


is thus determined by 


x duration of exposure to the glycoside By 


contrast, the cardia fects of DH-ouabain, i 


present, were alway ediate and largely inde- 


pendent of the exposure tm Threshold concen- 
trations therefore exert motropic etiect but not 
toxic effects, what the duration of exposure 
In contrast to ouabau DH-ouabain does not 


exhibit cumulation 


Similar results were observed in the heart-lung 


preparation 
Chis difference in action between the natural and 


the hydrogenated glycoside explains, at least partly, 


the increased therapeutic: toxic ratio determined 


by an infusion method 


1. Viex, R. L. ef al. (19 7. Pharmacol., 121, 330 


117 Influence of Cardiac Poisons and of some of 
their Inactive Derivatives on Membrane 


ATPase. H. |. Porrmws and K. Repxr 
Ceermany 
Recently, we have found that the well-known 


differences in biological activities of digitoxin and 


dil lrodigitoxm $ are related to differences in 
their metabolic fate but must be due to differences 
im thew capacitK« t ‘receptor sides” 
Irvine to characterize the biochemical nature of 
receptors” we studi the influence of cardiac 
al i that of thei mactive derivatives 

l@itexin and dil ligitoxigenin, 
drodigitoxigenu -epidigitoxigenin and iso- 


cigitoxigenin cymar! and | /a-cymarin stro- 
phanthidin and t hanthidin) on membrane 
\T Pase human erythrocytes activated by Me 
Na and K The <perumental conditions for 

assuring ATPase a were the ame as those 
described by Post ef I the Me \TP ratio 
wa 

As far as there was a eflect niv imbibition 
ha beet b a | concentrations needed 
for half-maximal inhi with the different 
cm ind eT range | vere mostly 
parallel inolowica ite la eflected an 
" it} fthe ATP Lhe cardiac powons 
tr hen 

Its suggest that the differences in 
Dbenogical a the cardiac pornos 
am thew “a bly due to 
lifferent capaci influence nzymat 
\ Ths 
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Cardiac Glycosides by Acetylation. RK. 
Mecces and K. Repke (Germany 


Present evidence favours the idea that the veloci- 
ties of intestinal absorption will increase with 
decreasing polarities of glycosides.'’’ lo prove 
this idea the absorption of moderately polar 
glycosides as compared with some of their acetylated 
derivatives were studied in the rat. Rising degrees 
of acetylation increasingly reduced polarities of 
molecules. This was reflected by increasing 
mobilities in paper chromatographical separation 
with formamide systems. 

The compounds dissolved in a small volume of 
pyridine were injected intraduodenally with a 
micrometer syringe. Simultaneously, a suspension 
of rice flour coloured with Indian ink to indicate the 
speeds of peristaltic transport, was injected into the 
stomach At different intervals, the amounts of the 
original compounds and metabolites in tissues and 
excreta were determined by microchemical methods 

As a rule, the degree of intestinal absorption has 
been found to increase with rising degrees of 
acetylation The acetylated derivatives will be 
excreted in minor amounts in bile or urine \ceyt- 
lation varying in degree or nature thus favour main- 
tenance of an active blood level in an almost pre- 
dictable manner. Enzymatic deacetylation already 
beginning in the alimentary canal will be chiefly 
accomplished by liver If not further transformed, 
the free glvcosides will now be excreted in bile or 
urine Some glycosides as gitoxin which are 
ineffective when used orally can be absorbed by 


transformation into their peracetylated derivatives. 


l 1959), Arch. exp. Path. Pharmac., 237, 461. 


Digitalis-Ryanodine Antagonism. 5. 


and E. Leonarp (U.S.A 


The depressant effect of ryanodine on myocardial 
contractility of strips of rat right ventricle was 
examined Contractility of tresh rat heart varies 
with strmulation trequency It is greater at high 
and low rates of stimulation and lesser at inter- 
mediate rates The high contractility observed at 
low stimulation rates is eliminated by prolonged 
washing Normal contractility of washed hearts ts 
stored cither by cardiac glycosides or by K-free 
Within 15-20 min 


odine to fresh rat heart, force-frequency relauions 


addition of rvan- 


characteristic of the long-washed heart appear. The 
action of glycosides on contractility is rapidly 
reversed by rvanodine, and additional glycosice 
does not restore contractility The rvanodine eflect 
can be counteracted, however. by removal of K 
from the bath Large myocardial twitch tension 
produced by rapid sumulatuion ts associated with a 
net loss of K, and the drop in tension on returning 
to slow stimulation is accompanied by cellular K 


It is thought that digitalis maintains high 


Vol. 
196 


| 
1. Post et al. (1960), 7. Biol. Chem., 235, 1796 gain, 
4 


tension at low rates of stimulation by slowing the 
rate of K that ryanodine, with its 
opposing Ryanodine 


re-entry, and 


effect, hastens re-entry. 


action can thus be inhibited if extracellular K is 
low Digitalis-ryanodine antagonism led to studies 
which show that in anaesthetized cats, otherwise 
fatal ventricular tachycardia induced by intra- 


venous digitoxin can be abolished by ryanodine. 


However, following suppression of ventricular 
arrythmia, the cardiac cycle is initiated by a supra- 


ventricular focus, frequently nodal. 


Effects of Cardiac Glycosides on the Hyper- 
polarization which follows Activity in 
Nerve Fibres. H. W. Boum and R. W. 
STRAUB (Germany 

In nerve fibres of small calibre, a burst of activity 

gives rise to a long-lasting period of hyperpolariza- 

tion which appears to be caused by the increased 

extrusion of sodium ions which follows activity." * 


Previous studies in mammalian non-myelinated (( 


fibres have shown that the post-tetanic hyper- 
polarization is abolished by ouabain within a few 
min, before the resting membrane potential is 


appreciably decreased."' We have now found that 


the post-tetanic hyperpolarization in amphibian 
myelinated fibres is also reduced by cardiac glyco- 
sides, before the resting or the action potential is 


decreased, but the poisoning develops much more 
slowly. \ 
when myelinated fibres were poisoned for a few min 
when the preparations were stimulated continuously 
it took 1-2 hr until the 
abolished. A slowly 
hyperpolarization was also found when myelinated 


small decrease only was usually seen 


with ouabain or with digoxin and even 
hyperpolarization was 
progressive decrease of the 


hbres were exposed to K-free solution; the inhibi- 
tion by K lack developed much more slowly than 


The 


K deprivation or cardiac glycosides act in myelin- 


the glycoside poisoning slowness with which 


ated fibres—in contrast to the rapidity with which 


they inhibit K uptake in many tissues, and the 


post-tetanic hyperpolarization in C fibres—suggests 
that the ion transport mechanism re sponsible for the 
hyperpolarization in myclinated fibres is not easily 
accessible to the glycosides, possibly because active 
transport in the myelin-covered parts of the axons 


Another pos- 


contributes to the hyperpolarization 


sibility would be that the hyperpolarization is 
predominantly due to uncoupled (electrogenic) Na 
extrusior which perhaps is not affected by 
cardiac glycosides 


and Srraus, R. W. 


1957), J 


1959), Rev. mod. Phys., 31, 475 
. J. Physiol., 136, 148 


Rrremm, J. M 
Physiol., 136, 80 
Connecry, C. M 


1. M. (1957 
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centrations of Digitoxigenin on the K-Flux 
and the Ion Concentrations in Isolated 
Guinea-Pig Atria. W. Kaus, G. Kuscuinsky 
and H. LULtmann (Germany 


One of the common conceptions about the mode 
of action of digitalis glycosides is that these sub- 
stances primarily influence the K-exchange across 
the membrane of the heart muscle cell, therewith 
producing the conditions which engender a positive 
inotropic effect. 

This theory checked 


ditions by means of *“K with isolated guinea-pig 


was under defined con- 


atria (Tyrode solution, 30°C, constant stimulating 
Determinations have been made of the 
K-efflux simultaneous registration of the 
mechanogram, of the K-influx, and of the K-, Na-. 
Cl-, and Ca-concentrations with control and digi- 
toxigenin (10 10°* g/ml) treated atria. 

The K-efflux of untreated atria has been found 


to be 0-9 as the K-influx 


frequency 
under 


min (mean), and was 
not influenced by therapeutic concentrations of 
digitoxigenin 


Accordingly, the ion concentrations after a 60 min 


with positive inotropic action only 


stay in the respective solutions was not significantly 


altered: controls, K 65 2 x Sx). Na 

74 2: digitoxigenin 3 K 63 
Na 66 2 meq/kg wet wt. Contrarily, toxic 
concentrations ol digitoxigenin permanent con- 


produced an increase of the K-efflux, e.g. 
with digitoxigenin 10-* by 1-5-2. The 
K-influx is slightly decreased under these conditions. 


tracture 
the factor 


Correspondingly, the atria showed a decrease in 
K-concentration and a roughly equivalent increase 
Na-concentration (49 3 and 82 


The Cl- and Ca-concentra- 


in the meq 


kg wet wt. respectively 
tions were not significantly altered 

It is concluded that the influence of digitoxigenin 
on the K-fluxes and the ions 


cannot be 


concentrations of the 
determined the cause of their positive 
effect 


toxic phenomena 


inotropi but merely constitute non-specific 


The Influence of Dihydro-Ouabain on the 
Contraction of the Heart Muscle in Depend- 
ence on Temperature and Calcium-Concen- 
tration. M. Rerrer (Germany 


Measurements of contractions of electrically 


timulated (l/sec) papillary muscles of guinea pigs 


have shown that the influence of dihydro-ouabain 
DHQ) in successive concentrations ) a 
2.4and 8 10-* M/1) on the velocity of shortening 


and on peak-tension depends on the calcium con- 


centration, 1.c. whether Ca causes already a maxi- 


velocity of shortening or not This maxi- 
and 25 
concentrations Therefore, at 35 ¢ 
DOH mM/1. Ca a 


increase of velocity and of amplitude of contraction 


mum ol 


mum ts reached at with lower Ca- 


than at 35 ( 


causes at 1-2 and 2-4 strong 


despite a shortening of contraction time, while at 


Ca-concentrations tension may 


at the 


Sarnic 


> 
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even decrease duc to the shortening of the contrac- 
tion time, and only at 0-6 mM/1. Ca DHO causes 
a dose-depending increase of contraction force 
Similar relations prevail at 18° between 1-2 and 2-4 
mM 1. Ca for the first three DHO-concentrations 
With the dose-depending shortening of the con- 
traction time at higher DHO-concentrations (4 and 
8 10 at 35° occasionally at 2 after- 
contractions appear, the amplitudes of which are at 
35 © almost as high as tl wiginal one, and lower 


at 25 ¢ but more closely connected to the relax- 
ation phase of the previous contraction Ar 18 
the alter-contraction seer to be me reed with the 
ormgnal contraction: the c of the whole contrac- 
tion mereases strikingly, leading to an imcrease of 
tension 


From the action of the elvcoside on the different 


parameters ol contracts niv the shortening of 
the contraction time seer t be related to the con- 
centration of the with the exception oft 
the highest concentrations at 18 rewardicss of the 


la neentratiion, whi Ay al given tempecra- 


ture be too high as to allow an increase im tension 


Increase in Sodium Excretion from the 
Unilateral Kidney Produced by Ouabain 
Injected into the Renal Artery in Dogs. | 


Tanase, |. Tsuwewr Y. and S. Ima 


Japan 


In dows hydrated with saline, an injection of 
ouabain into the unilaterial renal artery produced a 


contimume marked increa excretions of water, 
sodium and chloride from the kidney, but not from 
the counter § kidney resulting unilateral 


diuresis was not duc to changes in systemic blood 


pressure and it was cor ed. by direct measure- 


ment of blood flow and h clearance technics 
that ouabain produced a rease in the renal blood 
flow by vasoconstriction a in GFR (uabain 
did not change Tima, and cxretion of ammonia, nor 
did ut enhance potassium excretion in 
dogs as it does in rat Further, the action of 


Was not influen relummary admini- 


stration of anti-aldosterot teronds Ouabain did 
not suppress the etle« 
glucoside munyected into the same renal artery 

After dows were hydrated with wotonic sucrose 
solution, ouabain failed praiuce a marked 
increase im urine volurme as seen in dows hydrated 
wit! Aline However ir concentration 
was markedly mereased rine samples obtained 
from the kidney of the uw i side. we can say 
mnduced a pror natruresis unilater- 
ally. Chloride also increased, but potassium did 
not 


It is suggested that ouabain has a direct inhibitory 
efiect on the reabsorptive chanim of sodium in 
tubules and the effect may not be explained by 


antagonistic action against aldosterone 
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124 Effect of Cardiac Glycosides on the Active 


Biological Transport of Non-electrolytes. 
T. Z. CsAxy (U.S.A 

u-Tyrosine, 3-0-'*CH,-glucose, pi-phenylala- 
nine-2-'*C and uracil -2-'*C are transported against 
higher concentrations into the serosal compartment 
in the surviving isolated intestine of the frog. 
Ouabain (10°* M) markedly inhibits the transport 
of all 4 non-electrolytes This action parallels the 
inhibition caused by the replacement of Na ions with 
Li or K ions in the bathing medium Thevetin has 
the same qualitative and quantitative effect as 
ouabain, whereas hexahydroscillaren A inhibits the 
transport only in concentrations of 10 * M or higher 
The small intestine of anaesthetized guinea pigs was 
perfused in situ with iso-osmotic Na,SO, solution 
containing 50 mg per cent glucose In this pre- 
paration, rapid active glucose transport takes place 
from the lumen into blood that has a glucose content 
of 100 mg per cent or more The rate of this trans 
port is reduced following an imtravenous injection 
ain or by adding digitoxin im 


of 0-15 me ke oua 
10-* M to the perfusing fluid 
preparations the absorption of substances which are 


However, in similar 


not likely to be actively transported such as ethanol 
or anupyrine ts also inibited by ouabain or digitoxin 
The results are discussed in view of: (a) the known 
dependence of the active intestinal transport of non- 
electrolytes upon Na ions'’*"; and (b) the 
possibility of a direct inhibition of all active trans- 


port processes by cardiac glycosides 


1. CsAxy and Tuare (1960), 7. Physiol., 151, 59 

2. CsAxy and Zo.ucorrer (1960), Amer. 7 
Physiol. 198, 1056 

3. CsAxy (1961), Fed. Proc., 20, 139 

Effect of Rapid Acting Heart Glycosides on 
Electrolyte Balance of Myocardium. \.-!1. 


(Sweden 


Studies were performed on the dog heart-lung 
Plasma Na, K and Ca were deter- 
In some experiments 


preparation 
mined by flame photometry 
radioactive **Na and “K were used After an 
equilibrium period of 60-90 min, the heart glycoside 
acetyl strophanthidin or convallatoxin) was 
injected The radioactivity of plasma, blood and 
myocardial samples was determined by gamma- 
spectrometry The pH was varied by altering the 
Poss of the 
glycosides were used 

\ great loss of K from the myocardium was 


inspired air Toxic doses of the 


induced by the glycosides but there was not a corre- 
sponding loss of “K This result would be ex- 
plained if a two-compartment system for the 
myocardial K exists, one small and casily exchange- 
able, and one larger and more firmly bound 
fraction which is liberated by the glycosides The 
loss of K from the myocardium seemed to be 


inversely proportional to pH 


Vol. 
196 


In further experiments isolated atrial strips or 
papillary muscles from rabbit hearts were first 
loaded with “K. Some of the strips were then 
exposed to a heart glycoside in Ringer solution, 
while others served as controls. The loss of “K 
was determined. 

In the heart-lung preparations, the total plasma 
Na was unchanged, or showed a slight increase 
with the glycosides. This indicates that only small 
changes of the myocardial Na balance took place. 
This might at least partially be explained by an 
increase of the hydrogen ion production in the 
myocardial cells due to the glycosides The **Na 
movements were gencrally in antiphase to “K. 

The Ca content of plasma was not changed by 
the glycosides. 


126a Contribution & VEtude de la Maturation 


Cérébrale chezl’Animal. Effet des Drogues 
Neurotropes. ©. R apovco-THomas, F. Martin, 
S. Rapovuco-Tuomas, G. Nosar et J. M. 
CHAUMONTET (Suisse 


Dans des recherches antéricures, nous avons 
étudié chez le rat les relations entre k développe- 
ment post-natal de l'activité bioélectrique céré- 
brale, le comportement et la capacité condition- 
nante.""’ Dans de travail, nous examinons les 
rapports existants entre |'électro-ontogénése ct 
certains aspects de la maturation morphologique ct 
biochimique du cortex cérébral du rat depuis la 
naissance jusqu’a l’Age adulte 

Les recherches sont effectuées sur des séries 
longitudinales et horizontales de rats W.A.G. a des 
Ages déterminés de 0, 4, 7, 10, 12, 14, 24, 30, 90 
jours. L activité bioélectrique cérébrale est définic 
par EEG spontané et le potentiel strychninique 
L’ontogénése de spontané semble présenter 
une série de paliers maturatifs vers les 4c, 7¢ et 14 
ations 


jours. Sur le plan morphologique (prépar 
Nissl, Weigert, Golgi-Cox), l'étude de l’ontogwénés« 
de la neuropile corticale est effectuée sur le triple 
aspect: périkarionique, dendritique et axonique. 
L’evaluation quantitative de la maturation mor- 
phologique du néocortex est en cours d’ étude 

Dans le cadre des recherches sur le métabolisme 
cérébral, la consommation d’O, par le cerveau de 
jeune rat est examinée dans la période post-natale, 
en corrélation avec les moments critiques de la 
maturation électro-ontogénique structural 
Des lésions corticales expérimentales (décortication 
chimique) sont provoquées a différents Ages 
chronologiques et leur effet est étudié en relation 
avec |’électro-ontogénése et la capacité condition- 
nante. L’action des neurostimulants et neuro- 
dépresseurs, ainsi que I'effet de VPACTH, est 
examinée sur EEG spontané et la consommation 
d’O, pendant le dévéloppement post-natal du 
cerveau de rat. 
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tion in Animals. Effect of Neurotropic 
Drugs. ©. Rapovco-Tuomas, F. Martin, 
S. Rapovuco-Tuomas, G. Nosat and 
Cuaumontet (Switzerland). 


In earlier research we made a study in the rat of 
the relations between post-natal development of 
cerebral bioelectrical activity, behaviour and 
capacity for conditioning."! In the present work 
we examine the relations between electro-onto- 
genesis and certain aspects of the morphological 
and biochemical maturation of the rat cerebral 
cortex from birth to adult age. 

The investigations were with longitudinal and 
horizontal series of W.A.G. rats at the age of 0, 4, 
7, 10, 12, 14, 24, 30 and 90 days The cerebral bio- 
electrical activity was defined by the spontancous 
EEG and the strychnine potential. The EEG in 
ontogenesis seems to show a series of maturation 
stages towards the 4th, 7th and I4th days. Mor- 
phologically (Nissl, Weigert, Golgi-Cox prepara- 
tions) the study of the ontogenesis of the cortical 
neurite was made from three angles: pericaryon, 
dendrite and axon. The quantitative evaluation of 
the morphological maturation of the neocortex is 
still being studied. 

In research on cerebral metabolism, the con- 
sumption of O, by the brain of the young rat was 
examined in the post-natal period in relation to the 
critical moments of electro-ontogenic and structural 
maturation. Experimental cortical lesions (chem- 
ical decortication) were induced at various chrono- 
logical ages and their effect studied in relation to 
clectro-ontogenesis and capacity for conditioning. 
The action of nerve stimulants and depressants, as 
well as of ACTH, was examined in the spontancous 
EEG and on the consumption of O, in the post- 
natal development of the rat brain. 


1. Rapovuco-THomas, C., Martin, F., CnHav- 
monteT, J. M. and Royo, D. (1961), Neuro- 
Psychopharmacology, vol. 2, Elsevier, Amsterdam. 


Relationship between Reserpine-Induced 
Facilitation of Evoked Potentials in the 
Limbic System and Change in Brain 
Serotonin Level. A. M. Revziy, S. Spector 
and E. Costa (U.S.A. 


Reserpine and a tetrabenazine analogue (Ro 
+-1284) cause behavioural depression, depletion of 
brain 5HT and NE, and facilitation of electrically- 
evoked potentials in hippocampus The latter 
effect is not induced by chlorpromazine, except in 
very large doses Experiments were designed to 
see whether the effect on the limbic system ts associ- 
ated with the change in brain 5HT or the change in 
brain NE. In these studies the limbic potentials 
were measured in unanaesthetized free -moving cats 
with electrodes bilaterally implanted in amygdala 


and hippocampus. 


- 
ol. 8 
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Reserpine |-3 me ke r Ro 4-1284 (20-90 
ng ke produced both behavioural depression and a 
faciiitatwr huppocar al potentials evoked by 
tu of tf ba : Al ar galknd compicx 
drugs al etely depleted braim 
Hil a In « ast + hr alter admunmi- 
tration of 50 mae/ke its x-MMT, a compound 
whiict lectively depl NI inh brain NE was 
lowered by more than 80 per cent while 5HT levels 
ver rmal This ay affect tl 
lume em potentia | ‘ r the tetra 
ty al re iste eu 24 alter 
KZ i.p f a-MM I the lumbx 

re the same a ats give eserpine of 
R 4 alone Th Its uncdicate that elec 


effects 


al 
are 


binding 
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Pharmacology of Hippocampus Pyramidal 


Cells. F. and ©. Strowrr (Austria 
ippocampus H¢ a test object for 
the pharmacological on central 
vna nee this t a simple type 
of « x with its cell bod 4 ndrites arranged 
n clea istinct layer Mor r, the HC EEG 
haracteristic patter During an arousal 
reacts verv regula ythm “Theta 
rhythr ccurs The ex ments were carried 
rabbits, the unit as beige recorded with 


e able to keep single 


cell 

Lh cuor i the (aja leus in the median 
sept rewion or myects Line to that part 
of tu septum abolist ar slow wave 
and rauion which u 
th pr ul within 20 min 
Intra is injections of « but not of neostig 

i ce anal ine an arousal 

pyra greatl increas 
thes lischar req m thon ot ptal 
tral nission > eseTine nt 
H EEG and on the Hf it Similar 
EEG chane are produ amphetamine " 
methyla hetamine but t rugs do not increa 
the treq me ny wing although the 
EEG effect nay ibolished bb septal 
lesior Finally, nicotine a auses a HC theta 
rhythm during the tirst pha fits action accom 
panied by an mereased fir rate of the pyramidal 
ells Later a hippoca i cizure pattern 
levelopes with mbuibitior init firing The 
nicotine-induced theta rhyt but not the seizure 


eptal destruction 
LEG 
1¢ integrity of the 


pattern can be abolished b 
Therefor 


regularization is dependent 


appears that any kind ol Hit 


septun 
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Electrical stimulation of the septum produces a 
f EEG responses in the H¢ 
the frequency of stimulation and on the localization 
of the 


stimulation may lead to an EEG desynchronization 


varicty dependent on 


timulating electrodes High fire yuency 
or to a theta rhythm whereas low trequency stimu- 
lation may produce a HC. response which tw similar 
cortical recruiting response 


w LSD 


in appearance to the 


This latter response ts inhibited 

LSD, although inducing similar neocortical EEG 
changes to eserine, amphetamine or an arousal 
reaction, has quite a different effect on the H¢ 
activity It pr x1UCeS a flattening of the Het LEG 
and decreases or abolishes hippocampal unit firing 


of up to 2 hr 


Analyse électrographique et action neuro- 
végétative du N-N' diéthylamide de l’acide 
2-méthoxy-4-allylphénoxyacétique pendant 
des explorations fonctionelles stéréotax- 
iques chez Vhomme. |. Resuras 
Descnames, J. Toomer and P. 
France 

\ loccasion d’e xplorations fonctionnelles stéréo- 


taxiq ics, pratiquces chez dans des buts 
théerapeutiques précis, ona analyse l'action centrale 


du N-N 


allyilphénoxyacétique (G.29505 


diethylamide de Jlacice meéethoxy-4- 


bstance, qui posséde a la fois une action 


narcotique puissante et des propiétés analeptiques 


respiratoires, a ete etudice corrélativement at 


point ce 1¢ de ses incidences sur l’activité électri- 


que cérébrale et sur certaines régulations vége- 


tatives 


L/enregistrement simultane de nombreuses for- 


mations centrales (cortex, sous-cortex, noyaux gris 


a été réalisé par implantation aigue ou 
100-300 


centraux 


chronique d’aiguilles A contacts ¢tagés 


électrode intra-cérébrales chez des malades 


présentant des syndromes divers (épilepsie, douleurs, 


nt mormaux, 


Lest ltats, analyses en fonction des modalités 


ration et de durée d’injection du N N, 


diethylamide d acid )eméthoxy-4-allylphén 
oxyacétique, ont mis en évidence les possibilités de 
dissocier son action narcotique de ses effets respira- 
torres et cardiaques part, ses points 
impact r diverses structures cérébrales ont été 
définis, et permettent d’envisager son utilisation 


comme révélateur de lorigine de certaines mani- 


festations paroxystique initiales 


Ainsi, cett 


-psycho pharmacolog 


premicre realisation d'une étude de 


neure stereotaxique chez 


homme parait ouvrir des perspectives particulli- 
érement intéressantes en ce qui concerne l’analyse 


des modalités d'action de certaines drogues sur le 


systéme nerveux central 


Vol. 8 
1961 
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129b Stereotaxic Neuro - Psycho - Pharmacology - 


Electrographic Analysis and Neurovegeta- 
tive Action of the N-N -Diethylamide of the 
2 - Methoxy - Allylphenoxyacetic Acid 
G.29505 during Stereotaxis Functional 


Investigations in Man. |. Bancavup, M. 
and P 


Resurat-Descnuamps, | DP HUILLIER 

DELIGNI France 

During functional stereotaxis investigations on 
man designed to evolve effective treatment, the 
central action of the N-N'-diethyvlamide of 2- 
methoxy-4-allylphenoxyacetic acid (G.29505) was 


ar aly 


This substance, which possesses powerful narcotic 

and al ptic respiratory properties, has been 

studied trom the point of view of its effect on the 


electrical activity of the brain and on certain forms 


regulation. 


ol vewetative 
Simultaneous recording from several central 
structure cortex, sub-cortex, central grey nuclei 


arried out by acute or chronic in plantation ol 


we're 
needles with graded contacts 100-300 intra 
cerebral electrodes on patients vith various 


syndromes (epilepsy, pain, abnormal movements, 


ei 


analysed with devised variations 


The results 


in administration and duration of the injection of 
the N-N iethvlamide of 2-methoxy-4-allylphen 
oxyacetic acid, have shown t po sibilit dis 
sociating narcotic action from its 1 ratory and 
cardia eticcts. 

In ad m, the points of its impact on various 
cerepdra tructure have been defined and indicat 
ible efulness in revealing the origin ofl 
certal i mal manifestation 

Th is first stereotaxic psycho-pharmacological 
stud 0 irricd out In man appears to suggest 
interesting prospects in regard to the analysis of the 
mecha isi 41 action of certain drugs on the central 
nervous system, 


Metabolism Underlying the Electrically Sti- 


mulated Separated Cerebral Cortical 

Tissues. S. Kozawa (Japan 

When adequate electrical stimulation is applied 
to separated cerebral cortical tissues, there occurs 
an increase in the tissue respiration and inorgani 
phosphate, and this phenomenon is characterized 
by a distinct substrate specificity Such pecil 

bstrates coincide with those substrates which are 
capable of restoring the insulin-induced hypogly- 
caemic EMG temporarily to the normal, when 
wpplied pically to the cortical rlace, and which 
are capable of accelerating the ACh formation in 
cortical slic Moreover, destruction of the cell 
structur to destroy considerably the mech- 
anism upor ich this phenomenon rests 

[he electrical stimulation of cerebral slices 
increases the tissue respiration and uptake 
and accelerates is glycolysis In non-stimulated 


E 


13 
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slices the effect of narcotics is similar to that of the 


lepression of respiration 


stimulation, except for the 
On Ices, 
pro 


moreover, 


the contrary, in electrically stimulated 5 


narcotics practically abolish all the changes 
1 by electrical stimulation, and 


low cx 


on the 


the 


ducet 


this effect is striking at ncentrations where 
narcotics are no longer active non-stimulated 


slices Characteristically, the pattern of me tabolic 


changes in the brain under narcosis coincides witl 
that of the electrically stimulated cerebral cortical 


slices produced by narcoti 
According to the 


in slices provoked by 


y, the metabolism 
al 
with Warburg 
the of 


tior it may be this 


author s 


the electri stimulation, 


appears to proceed in conformity 


irom viewpoint 


that 


Dickens’ scheme, judging 


degrad: 


carbohydrate 
metabolic process 3s closely linked with the nervous 


activity. 


On the Localization of the Action of Amin- 
azine and Analgesics in the Reticular 
Formation of the Brain-Stem. \. \. 
VaALDMAN (U.S.S.R. 


Structures of the reticular formation (R.I 
sensitive to aminazine and analgesics were located 
by means of pin-point unipolar stimulation of 
various areas of the brain-stem in the cat (with 
determination electrodes’ localization and 


recording of th responst Spontaneous and 


functional units of R.I 


evoked activity of separate 


was recorded extracellularly by a capillary micro- 


electrode 
alleviating 


lepresses the 


\minazine 


or inhibiting) influences on the spinal reflexes and 
vascular (pressor or depressor) responses caused by 
stimution of the hypothalamic nuclei, of the vest 
bular complex, and of the upper segments of the 
reticulo-spinal tract It exer little influence on 
these responses and reflexes hen stimulation 1 
applied to the red nuclei, the tegmento-olivary and 
the tecto-spinal tracts, the nucleus of the spinal 
branch of the trigeminal nerve, the dorsal nucleus 
of the vagus and certain reticular nuclei of the 


medulla 


Phe 


analgesics depress the descending inhibiting 


influences coming from the nuclear structures ol 
R.F. (the reticular nuclei of the medulla and pons, 
the spinal branch of the trigeminal nerve, the dorsal 
nucleus of the vagus) but have little effect on the 
results of tumulation of the descending tracts 
vestibulo- and tecto-spinal tracts, the solitary and 


unciform bundles 


Effects of stimulation of R.F. of the brain-stem 
caused by afferent impulse activization response 
in the EEG after painful, light, sound and intero- 
ceptive stimulation; reflex changes of the blood 
pressure and respiration following stimulation ol 

zones were modified by the 


various receptor 
analgesics and aminazine differently, depending on 


the afferent 


morphological peculiaritic of the 


pathways. 


: 
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On the facts obtained the author gives a sche- 
matic drawing demonstrating the localization of 
action of aminazine and analgesics in the reticular 
formation of the brain-stem 


On the Relationship of Bioelectric Activity of 
the Central Nervous System to Metabolism. 
VV. V. Vastrveva (U.S.S.R 


I p to the present time the problem of the role of 
metabolism in the origin of biopotentials is stll 
inder discussion For a number of years the staff 
of our department has been carrying out studi +0 
to reveal any dependence bioelectric activity of 
rtex and subcortex upon the functional state 
central nervous which is determined 
bv the level of conditioned reflex activity and meta- 
bolism The latter was determined by absorption 
of oxve@en in the tissuc the bram, excretion ot 
carbon dioxide and content pyruvic acid The 
intensity of protem meta vas determined by 
the amount of non-proten wen, the activity of 
cathepsins and the degree of inclusion of sulphur-35 
methionine Adenosine hosphoric acid is re- 
warded as a connecting it tween processes of 
liberation of energy and 1 olism that is a specifi 
biochemical featu t! tissue activity 
With t help of labelled is-52 we have 
tudied qualitative indice acid soluble phos- 
fractions and the restoration. 
arwu pharn acological substances were used as 
anaivysctTs. 
example, it W & ind that echinopsin 
s the bioelectric activity of the cortex Chis 
is accompanied by a decrea | adenosine triphos- 
phate and phosphocreatine Lissucs and by a 
simultaneous increas¢ f morganic phosphorus. 
Ihe intensity of restoration of adenosine triphos 
phate is retarded, but that of the phospholipids, 


ribonucleic acid is 


phosphoprot: Ins as well @ 
increased At the same me absory m of oxveen 
is increased Echinopsi { to change the 


distribution and the velo excretion of sulphur- 


$5 thiopental or radioact: products of its trans- 


formation In intoxicatx aused by botulism the 
amplitud of biopotential iti ortex cdecre used. 
the resynthesis of creatin adenosine 
triphosphor acid is retarded an the process of 
decarboxylation of keton tissues of the 
central nervous system ts disturbed Using doses of 
of ACTH that provide an increase of conditioned 
reflex activity, the intensity of absorption of oxygen 
is increased and the woclectric potentials are 
activated Large dose opposite 
results 

Ganglion-blocking substances create a prevalence 
of inhibitory processes that ; the resynthesis of 


proteins This may | a decrease of absorp- 


tion of oxygen and sulpl methionine by the 
proteins of the brain tssues When using local 
anaesthetic substances, we found that the increase 
of the inhibitory processes is accompanied by a 


decrease of absorption of oxygen by the brain 


tissues. Papaverine inhibits biopotentials and 
decreases metabolism 

It may be concluded that changes in biopotentials 
are closely related to the shifts in metabolism. 


An Analysis of Tranquilizers in Chronically 
Electrodes-Implanted Cat. RK. Kino and 


K. Yamamoro ( Japar 


Experiments were performed to analyze the 


characteristics of tranquilizers and barbiturates, 
from both the electrical activity of the brain and 
the behaviour in chronically electrodes-implanted 
cats. 

1) After intravenous injection of chlorproma- 
zine (1-15 mg/kg) or reserpine (0-1-—1-0 mg/kg), as 


seen from behaviour and brain electrical activity, it 
is difficult to cause arousal! reactions by mee han al 
or auditory stimulation; however, chlorpromazine 
isually causes drowsy to rest patterns in the nec 

cortex and rarely deep-sleep patterns. Aft 

reserpine administration, in contrast to the hipp« 

campus and amy neo-cortex does no 
show any deep-sleep patterr 

2) Phenobarbital 20-100 me/ke and pent 
intravenous!\ caus 


LEG shows mostly 


high voltage slow waves in the sensory area and the 


barbital 10-30 me ke 
sedatation, sleep and narcosis 
thalamus, multiple spikes in the amygdala, and low- 
voltage fast waves i ¢ hippocampu However, 
the amygdala and hippocampus recover relatively 
rapidly 

3) Meprobamate 30-120 me/ke) intravenously 


causes the appearance of 14-20 « rhythmical 
waves with a gradual increase of slow waves in the 
auditory area and thalamus When these slow 
waves are appearing, spike discharges are often seen 


in the amygdala. Characteristic 25 c/s high-voltage 


waves are seen in the hippocampus at higher doses 
of meprobamate, and the consciousness level from 
the behaviour is drows Further experiments in 
chronically electrodes-implanted dogs are in progress 


and comparative observatives will be discussed. 


The Effect of Mescaline on the Optic Evoked 
Potential. |. R. Swyrimes, W. P. and 
C. K. Levy (U.S.A 


Rabbits were prepared with indwelling silver 
wire electrodes resting on the optic cortex With- 
out anaesthesia the opuc evoked potential consisted 
of a primary biphasic surface positive-negative 
wave followed by a series of fast waves sup rimposed 
on a slower biphasic swing These responses were 
photographed and series of these individual waves 
were measured and the results subjected to statistical 
analysis Mescaline in doses of 5, 10, 20 and 40 
me/ke was injected intravenously and its effect on 
these waves was determined as well as the effect of 
saline controls At low doses, the dr iw causes 
potentiation of the waves and at higher doses an 
initial period of inhibition appears. The dosage 


level where this inhibition appears and its degres 
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differs for each wave. With wave |, potentiation 
is dominant and inhibition only appears at 20 mg 
kg. In the case of wave 2, the inhibition appearsat 
10 mg/ke and lasts twice as long at 20 mg/kg. For 
waves 3 and 4, the inhibitory phase is dominant and 
potentiation hardly appears except at the lowest 
dose level. Changes in the latency of the waves is 
also reported. On a basis of these results it was 
possible to draw satisfactory dose-response curves 
so that this test may be used in a quantitative 
measure of drug activity. 


Kinetics of Rifomycin SV in Body Fluids. 
E. Beccari, G. Brancut and G. Marrn (Italy 


The blood levels of the new antibiotic, rifomycin 
SV, given intravenously to dogs, as well as the 
amounts found in bile and urine, were followed for 
7-8 hr after administration. Single doses of 10 mg 
ke and single and repeated doses of 5 mg/kg were 
used, the time intervals between two subsequent 
injections being 210 min. The samples were 
assayed mi robiologic ally, employing a disk plate 
method using Sarcina lutea as the test organism. 

The blood-concentration curves plotted as lof 
um/ml against time showed four components which 


may be accounted for by assuming a distribution of 


the drug into two or three compartments in which 
linear and saturated processes occur. 

The total and fractional amounts of rifomycin S\ 
excreted in urine are 6-8 times lower than those 
found in the vile collected in the same time: 
excretion of the drug in the latter seems to be a 
saturated process, whereas this is not the case in 
renal excretion. 

The transfer of rifomycin SV in the systems inter- 
posed between blood and bile and urine has been 
analysed by deconvoluting the biliary and urinary 
amounts against the corresponding blood levels, and 
the inherent kinetics has been determined. 


New Broad-Spectrum Antimicrobial Triamine 
Synthetic Compounds. Mutinos 
U.S.A. 


New antimicrobial compounds belonging to the 


C,H,,NR—CH, CH 


C,H, ,NH—CH, NH, 

will be described These oily liquids have proved 
to be potent antibacterial and antifungal agents 
when applied topically against a wide range of 
organisms, although they are relatively ineffective 
against Candida. Strongly substantive to both 
natural and synthetic textile fibres, they protect 
these against deterioration by micro-organisms 
They are also strongly deterrent to mildew and 
wood rot, and render wool resistant to moth damage 

The antimicrobial effects of the triamines will be 


correlated with their chemical structure and 
solubility in protoplasm. Data will be presented 
on oral and parenteral toxicity, and on tissue distri- 
bution as determined by a '*C tagged compound. 
Oral LD,,. was 0-8-1-0 g/kg; intraperitoneal LD,, 
was 90-100 mg/kg in the rat. Chronic oral ad- 
ministration showed no cumulative toxicity. 

These alkaloids are insoluble in water; they form 
soaps with fatty acids and water-soluble salts with 
organic and mineral acids Their wide anti- 
microbial activity is ascribed to the fine balance 
between their lipophilic and hydrophilic properties 
which allow penetration of the cell membrane. 
The compounds are stable in suitable vehicles and 
do not readily become detoxified in contact with 
the tissues. They were found to be non-irritating 
and non-allergenic to human skin by the usual tests. 
They have proved effective clinically in pyodermias 
and fungous infestations of the skin, and are finding 
a wide range of industrial uses. 


Structure-Activity Relationships in New 
Penicillins. I. M. Ro.to and G. F. Somers 
United Kingdom 


These studies are a result of the search for new 
penicillins with improved properties over those of 
existing penicillins. Initially, the study was restric- 
ted by the limitations of the biosynthetic techniques. 
Latterly, the use of 6-aminopenicillinic acid has 
resulted in the ready preparation of new molecular 
species. Prope rties looked lor included increased 
acid stability, improved intestinal absorption, im- 
proved antibacterial spectra and _penicillinase 
resistance. 

Testing methods included routine sensitivity tests 
using a range of human pathogens i vitro and 
conventional blood level determinations in labora- 
tory animals and human volunteers. Interpreta- 
tion of the effectiveness of orally administered com- 
pounds compared with subcutaneous administration 
in mice infected with Streptococcus pyogenes has proved 
valuable in the selection of orally active penicillins 
for human volunteer trial. A 24-hr test was devised 
for the determination of anti-staphylococcal activity 
using mice infected with normal and penicillinase- 
producing strains of Staphylococcus aureus 

Penicillins were made with side chains representing 
six different types of molecular structure, several 
representatives being included in each group. 
Between groups there was considerable variation in 
antibacterial activity, resistance to penicillinase, and 
sensitivity to acids. Major variations also occurred 
in the blood levels obtained and the degree of 
absorption from the gut In certain cases the 
presence of serum caused a marked fall in anti- 
bacterial activity. 

Differences between groups of penicillins had 
enough significance to permit a forecast of the pro- 
perties of other penicillins in each group, and in a 
number of cases the estimate was confirmed by the 


preparation of further penicillins. 


‘ 
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Correlation of Chemical Structure of the 
Penicillins and Biological Activity. H. G 
Sremman (U.S.A 


new penicillins have been investigated 
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Elevation of Penicillin Serum Concentration 
by Sulphamethoxipyridazine. |. 
and G. Mownres (Colombia 


results were expressed as the residual percentage 
ot activity 

In the group treated with penicillin alone the 
remaining serum penicillin activity after 3 hr was 
15-63 per cent, standard error Im the 
second group (penicillin plus sulphamethoxipiri- 
dazine) the remaining serum penicillin activity was 
42-69 per cent, standard error Im the 
nephrectomized group the remaining activity was 


87-5 per cent, standard error 12-5 (four animals 


Statistical analysis shows the level of significance 
between first and second group is P 0-Ol: 
between the second and third group, P 0-001 
and between first and third group P 0-00] 

\t the moment experiments are gress in 
order to measure simultaneously the glomerular 


filtration rat 


The Relation between Duration of Action of 
Sulphonamide Compounds and Their Clear- 
ance. Y. Muinestra and K. YamMamoro Japan 


\ sulphonamide compound, 5-methyl-3-sulphon- 
ilamido-iseoxazole (Sulfisemezole) is known as 
long acting drug, while its very near compou 
chemical structure, 3:4-dimethyl-5-sulphanilamido- 
ooxazole (Sulfisoxazole) is rather short acting 
Metabolic properties of these two drugs are studied 
together with seve ral other lor g acting sulpl a drugs. 
No difference in the absorption from the aliment- 
ary canal was und between sulfisomezole and 
sulfisoxazle The amount of the drug distributed 
in the body tissue was not so high as to make clear 
the mode of long action The interaction of the 
sulpha drugs with serum protein does not always 
parallel drug maintenance in the blood, 
The renal excretion of the drugs ts responsible for 
maintenance in the blood The clearance 
test in dogs showed that the clearance v: of the 
long acting sulphonamide compounds u as 
sulfisomezole, sulladimethoxine and sullamethoxy- 


pyridazine was 12 to 1 4 of the elomeruler filtration 
rate, indicating remarkable tubular reabsorption, 


whereas that of fulfisoxazole, sulfisomedine and 


other hort acting sulpha drugs, as well as N-4- 
acetyl sulphisomezole was 3 to 4 tumes higher than 
glomeruler filtration rate imdicatu active 


bular excretion. 


142 The Metabolism of some Sulphonamides in 


regard to the Duration of their Action in 
Experimental Animals. ( 
Creu and C. Cicert (Italy 


Bertazzou, || 
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anism by which they remain in the host organism 
for a long period of time. 

Our investigation was carried out in experimental 
animals and the of blood 
levels, tissue and body fluid concentrations, plasma 
urinary 


we studied behaviour 


protein bound, renal clearance and 
metabolites. 

The data obtained indicated some aspects of the 
metabolic behaviour of these substances in regard 


to the duration of their action. 


Effect of Isoniazid on the Production of 
Tuberculous Immunity. F. SuLiivan 
United Kingdom 

the anti-tuberculosis 


countri¢es, it 


\s campaign in 
backward that 
BCG vaccination and INH prophylactic treatment 
should to children We 
have the effect of anti- 
tuberculous vaccination using a variety of vaccines 


part ol 


has been suggest d 


be given simultaneously. 
investigated isoniazid on 
both virulent and avirulent. 

In mice, a small vaccinating dose of either viru- 
non-multiplying 


lent avirulent 


bacilli will confer good immunity to a subsequent 


multiplying) or 


challenge. If a small vaccinating dose of virulent 
bacilli are inhibited by INH during the vaccin tion 
That this 
is not due merely to the inadequate number of 
the 


period, then no immunity is produced. 


bacilli, in the vaccine, is shown by fact that a 


very large vaccinating dose of virulent bacilli (more 
than the final number achieved after multiplication 
of the small dose without treatment 
when suppressed by INH does not confer immunity. 
Further, the strain of 


H37Ra will confer immunity without multiplica- 


vaccinating 


avirulent tubercle bacillus 


tion of the vaccine, but will not do so when sup- 
INH. The INH INH- 


resistant BOG is at present being studied. 


pressed by eflect ol on 


144a Relations entre la Fixation Tissulaire et la 


Durée d’ Action des Trypanocides. I. Benazer 


France). 


\ l'aide d'une méthode biologique originale de 


dosage, aute ur étudie la re partiuion dans l’organ- 


isme du rat de quelques produits (phénanthridines, 


pentamidine) qui, injectés a ‘homme et aux 


animaus domestiquc, manifestent une activité 


préventive de longue durée vis-a-vis des trypano- 
somes, 
\pres administration sous-cutanec ces 


dans k 


unique, 


produits ne sont pas décelables sang du rat 


ou ne le sont que pendant une tres bréve période, 


alors qu’ ils sont trouves en quantite appréciable 


dans certains organes (foie, rate) pendant plusieurs 


semaines ou plusieurs mois 
Leur métabolisme est bien différent de celui des 


médicaments qui manifestent une bonne activité 


curative sur les trypanosomes mais sont dépourvus 
En eflet, déter- 


minent des concentrations 


a activit preventive cceux-cl 


sanguines qui peuvent 
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étres élevées, mais ils sont rapidement éliminés de 
l’organisme. 

La comparaison de diverses phénanthridines 
montre un parallélisme entre la durée de la pro- 
tection qu’elles conférent a l’animal et leur per- 
sistance dans les organes 

La localisation tissulaire des trypanocides dans 
les organes et le mécanisme de l’action anti- 
parasitaire du produit fixé sont discutés. 

Aprés une revue des divers facteurs qui con- 
ditionnent la durée d’action des trypanocides 
préventifs, auteur conclue l’importance de leur 


fixation sur certains tissus. 


144b Relationship of the Fixation of Trypanocides 


in Certain Tissues to the Duration of their 


Action. F. Benazer (France). 


The author has studied the distribution of certain 


substances phenanthridine, pentamidir in the 


body of the rat by means of an original biological 


dosage method: these substances, when injected 


into man or domestic animals, show long-lasting 
preventive effects against trypanosomes. 

After a single subcutaneous injection these drugs 
are cither not detectable in the blood of the rat or 
can be found for a very brief period, while they are 
found in appreciabie amounts in certain organs 


liver, spleen) for several weeks or months. 


Their metabolism is very different from that of 
drugs which manifest a good curative effect on 
trypanosomes but are without preventive effect. 


In fact, these may attain high concentrations in the 
blood but are rapidly eliminated by the body. 

Comparison of various phenanthridines shows a 
parallel between the duration of the protection con- 
ferred by them on the animal and their persistence 
in the organism 

Che localization of the trypanocides in the organs 
and the mechanism of the antiparasitic action of a 
particular drug are discussed 

Following a survey of various factors which affect 
the duration of the action of preventive trypanocides, 
the to the that their 


fixation in certain organs is important. 


author comes conclusion 


Mechanism of the Selective Virus Inhibitory 
Action of 2- 7-Hydroxybenzyl -benzimida- 
zole. H. J. Eccers and I. Tamm (U.S.A.). 

2-(a-Hydroxybenzyl)-benzimidazole (HBB) has 

been shown to inhibit the cytopathological effects of 

44 different enteroviruses, but not those of 15 viruses 


belonging to other The virus inhibitory 


action was indepe ndent of the cell system used, since 


groups 


it was demonstrated in primary monkey kidney cell 
cultures as well as in two continuous culture cell 
HeLa and ERK). At 
20-200 uM 


or only slight changes in the morphologic appearance 


lines virus inhibitory con- 


centrations , the compound caused no, 
of cells, and it did not interfere with the following 


cellular metabolic activities: oxygen consumption, 


q 


acid production, incor- 


RNA, or of alanine into 


ympound did not sig- 


multiplication of host 


mulated that HBB 
cellular step im virus 
inhibits virus-induced 
i did not affect adsorp- 
s to host cells. but was 
the reproductive cycle 
etlects during the early 

been excluded 
cleic acid and of viral 
HBB are under investi- 
mo direct mactivating 
wceptible ViITiises The 
that HBB inhibits a step 
tance im the reproduc- 
relatn nship between 


elective virus inhibitory 
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147 The Metabolism of Dehydroacetic Acid. 1. 


E. Barman, D. V. Parke and R. T. 
United Kingdom 


Dehydroacetic acid (DHA; 3-acetyi-6-methyl- 
2 :3-dihydropyran-2 :4-dione 


CH ,-CH:CH-CO-CH-(COCH,)-CO 


is a fungicide ['*C]DHA labelled in 4 of its carbon 
atoms was synthesized from CH,'*CO.Br. When 
the labelled compound is fed to rats in small doses 
60 ma/ke). the excretion of '*C in the urine is slow 
In 5 days, the distribution of '*C in 3 animals was 
found to be: urine 23 per cent, faeces 19 per cent, 
respiratory OO, 12-4 per cent, and carcase 22 pet 
cent. This slow excretion is in keeping with its known 
ability to bind with proteins The urine contained 
five radioactive compounds: unchanged DHA (4-7 
per cent of the dose), hydroxy-DHA (7 per cent 
triacetic acid lactone (1-2 per cent), urea (0-2 pet 
cent) and an unknown metabolite still containing 
the pyrone ring. Since DHA and hydroxy-DHA 
readily combine with ammonia in dilute solution to 
form imine compounds, imino-DHA (3-acetimidov!l- 
6-methyl-2 :3-dihydropyran-2 :4-dione) and imino- 
hydroxy-DHA were often found as artifacts in the 
urine and interfered with isotope dilution procedures 
for DHA and hydroxy-DHA The hydroxy-DHA 
was tolated (m.p. 133 ) and from its reactions it is 
believed to be 3-glvcollovl-b-methyl-2 :3-dihvdro- 
pyran-2 :4-chone 

Our experiments suggest that DHA is metabolized 
first by oxidation of the 3-COCH, to a -CO.CH,OH 
group The hydroxy-DHA is then oxidized to 
triacetic lactone (TAL) and CO,. Further meta- 
bolism of TAL would result in the formation of 


triacetic acid which is known to be readily meta- 


bolized by tissues ma acetoacetic and acetic acids 
‘C-Triacetic acid lactone was prepared by 


f '*C-DHA. When the TAL was 


me ke. it was rapidly excreted. 18 


ceacetviatior 
fed to rats 
per cent bemg excreted in the urine in one day, and 
+> per cent of the '*C appearing in the respiratory 
CO, In 3 days after dosing, 1) per cent of the '“ 
appeared as respiratory CQO,, 20 per cent appeared 
in the urine almost entirely as unchanged TAL, (19-6 
per cent TAL and 0-3 per cent urea), 6 per cent in 
the taeces and 13 per cent in the carcase 


i x ‘AL orar from the er 
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Metabolic Fate of Phenothiazines. |. \ 
Kinross-Wricutr and J. B. Ractanp (U.S.A 


As a foret ote p in these studies we have established 
a spectrofluorimetric method for the determination 
of pheno thiazines in biological fluids and tissues 
The sensitivity of the method is sufficient to enable 
us to carry out drug uptake and the distribution 
studies that have heretofore only been possible using 
raciosotopes 

Using this method, the blood levels of several 


yhenothiazines have been determined in subjects 
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given a single oral dose of the drug. These blood 
level data will be presented along with urinary 
excretion data 

has been determined in the tissues 
All 
tissucs examined are able to concentrate the drug in 
Studies are 


Phioridiazine 


of rats following intraperitoneal injection 


less than two min after injection now 
in progress to determine the distribution of the drug 


rhe 


intracellular concentration of the drug is also to be 


within regions of the brain and other tissues 


studied through the use of precipitation and ultra- 


centrifugal techniques to fractionate the cellular 


constituents 


Sulphanilamide 
in Dog Liver. 
S.A 


Comparative Studies on 
Acetylation; an Inhibitor 
K. C. Lerman and A. M. Anacrerto (1 


Phe absence of acetylation of sulphonamides and 
other arylamines in dogs has been long recognized 
We hvdrolyzed 


acetylsulphanilamide more rapidly than did rabbit 


have found that dog liver slice 


liver slices, but did not acetylate sulphanilamide 


under conditions where acetylation was catalyzed 


by rabbit liver slices or pigeon liver homogenates 


Incubation of ['*C]acetate with unlabelled acetyl- 


sulphanilamide and sulphanilamide caused no 


accumulation of radioactivity in acetylsulphanil- 


amide in the presence of dog liver slices, but an 
extensive acetate exchange took place with rabbit 
liver slices. Dog liver acetone powder extracts 
promoted the acetylation of glucosamine to a greatet 
extent than did those from pigeon liver These 
results suggest that the lack of acetylation of 


arylamines in dogs is not due to an unfavourable 


acetylation—deacetylation nor to a 
defect 


to a lack of active arylamine 


equilibrium, 


in acetylcoenzyme A formation, but rather 


acetvlase Dog liver 
homogenates or acetone powder extracts reve rsibly 
the 


pigeon 


iiphanilamide in 
Che inhibitor 


inhibited acetylation of 


various liver preparations 


was thermolabile, non-dialyzable, and was de- 
activated by protein precipitants, but survived 
lyophilization; it thus appears to be closely associ- 


ated with protein. It did not inhibit the acetylation 


of glucosamine in pigeon liver, nor did it catalyze 
the hydrolysis of acetylsulphanilamide. Dog liver 


acetone powder extracts did not catalyze trans- 


acetylation between acetylsulphanilamide and 


aminoazobenzenesulphonic acid, a reaction which 
was demonstrated in pigeon liver acetone powder 
Dog liver inhibited — this 


extracts preparations 


pigeon liver arylamine transacetylase system 


Factors Influencing Induction of Microsomal 
Drug-Metabolizing Enzymes of Liver. Kk. 
Kato, P. and E, Crresara (Italy 

that 


At the well known 


some drugs (inducing drugs) can modify the activity 


present time it is very 
of some hepatic microsomal enzymes responsible for 
the breakdown of other drugs( induced drugs As 


the mechanism by which the phenomenon occurs is 
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not yet known, we have performed some investi- 
gations in order to analyse the influence of particular 
experimental conditions on the phenomenon. 


In the 


phenoglycodol 


work reported here phenobarbital and 


were used as inducing drugs; 


pentobarbital and meprobamate as induced drugs. 


The modifications in the pharmacological effect of 


induced drugs were taken into account as well as 
the modifications in their catabolisn In fact, con- 
centration curves of the drugs in the induced ani- 


mals were determined metabolism 


of the the 


experimental conditions the influence on the induc- 


and also in vitro 


drugs was carried out By varying 


tion was examined modification of protein and 


nuclei acid biosynthesis, by means of fasting. 


administration of hypo- and hyperprotein diets, 


ethionine, 6-mercaptopurine b-azaguanine and 


radiations 2) modification of liver function and 


particularly the activity of the reticulo-endotelial 
system, by means of carbon tetrachloride, trypan 
blue, carbon black, orotic acid, glucuronic acid. 
ascorbic acid or partial hepatectomy or splenec- 
tomy; and (3) modification of hormonal regulation, 


thyroidectomy, 
Furthermore, the 
follow- 


by means of hypophysectomy, 


adrenalectomy or castratior 


eflects of simultaneous administration of the 


ing with inducing drugs were studied: (a) drugs 


which can induce a variation metabolism of 


but d abolism of 


phenobarbital and 


zoxazolamine, not modity the met 


meprobamat t-benzpyrene 


and methylcholantrene b) drugs have a chemical 
tructure similar to that of the icing drugs, but 
which do not cause any inducing effect (megimide, 
phthalglutarimide, barbituric acid, uracil and 


drugs antagonizing the pharmacological etfect of 
the inducing drug amphetamine, coramine, 
ritaline Phe results of each group of experiments 


are described and their meanings are discussed 
Increase of Rhodanase Activity by Dimercap- 
topropanesulphonate Sodium DMPS). 


I. P. Lapis (U.S.S.R 


DAIPS 


intraperitoneally) in 


orally, subcutaneous! 
of 160-800 (2-20 


therapeutic use ol 


prophylactic or 
doses 


tumes higher than the cyanide 


doses in molecular ratio) diminished the mortality 


in adult mice and rats 20-90 per cent (500 animals 


Its toxicity was significantly less than that of thio- 
sulphate but more than that of BAI 

Combined treatment with small doses of thio- 
sulphate and DMPS (‘each dose was ineffective 
separately significant! increased the protective 


antidoes (mortality in mice decreasing 


1O-O t 


action of the 


from 8O per cent 40 per cent 15-3 


In the following experiment the role of DMPS in 
enzymat rhodan-formatior was ascertained 
DMPS significantly increased the urinary excretion 


with NaCN (67 


preparations 


of SCN in rats poisonec animals 


In experiments in vitro with rat liver 


prepared according to Lang technique, it was 
142 samples) that DMP in concentration 


10-*° M increases the conversion of CN to 


observed 
of 10 


: 
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luosulphate as a sulphur 
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ri na a ry 4 se of SH-agents as 
ri Aina nation with ilphur 
rea { cyanide poisoning are 


152 Possible Role of Enzyme Inhibition and 


Repression in Drug Tolerance and Addic- 
tion. Go and «6A. 
U.S.A 


cram and addi ay retiect changes im 
pro aller I I We propose that an 
add enzyme whos 
pr ct Enzyme 
int rug etlect 
I concentration rf 
tle ul ‘ nthesi 
I} ra animal has an 
im a alanced by the drug 
in! Oh itl iwa the inhibitior Is 
rap zyIne ymp- 
all ital drug effects 


bs 

Bar al (0-02 M) inhi rrowth of £. coli B and 
wa tact i single amimoacid 
wa ai arbutal to test the 
pri { th presence 
of ar A! In 
ca ! irecthot 
alar was i barbital, but 
was a ulyra rown cell This 
ma le-rept in inhibited enzyme, 
as pt 

ami we thought to 
play in ora aminobutyric acid, 
x ta i rhe atecholamuines 
Alter imimoacd ta is thereiore a pos- 
sibi actor rate hich might 
warrant turther stud vil rain tissuc 


Influence of Sex Difference on the Pharma- 
cological Action and Catabolism of Some 
Drugs. R. Karo, E. Curesara and G. Fonrrino 


It was previously den i that some barbit- 
urat Holch 193 rt a different intensity 
eth the rat, accord Such difler- 
ences muaht be ascribed male rat's capacity 
of catabolizing barbiturat we casily in com- 
parison with female rats (Crevier ef al. 1950 

We have observed tha ariauions in pharma- 


to sex tlerence are to be seen 


cological « flects duc 
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in drugs which are degraded in the organism by 


hepatic microsomal enzymes, requiring the presence 
of TPNH and oxvyeen The above-mentione 

microsomal enzymes are inhibited by SK Fe525A 
marsiliid and INH They have another commor 
characteristx that of imereased im the 
ani that has undergone (48 hr before) a treat 
ment with ucular “inducing” drugs: phen 

barbital, phenaglycodol, et We paid particular 


attention to the catabolism of pentobarbital, caris: 
prodol, strychnine, picrotoxin, OMPA in male ar 


femaic rats 
It was observed that the differences in pharma- 
cological effect and catabolism acc ording to sex. are 
to be seen only im adult rats, not in immature on 
The catabolism in male rats is generally about 
greater than in female rats 
Ihe male hormones and 4-chlortestosterone car 
enhance the catabolism of drugs in castrated 
female rats to 70-80 per cent of the male ra 
catabolism 
The castrated males show a diminished cata 


bolist 
In guinea pigs and mice no change in the cata- 
bolist the above-mentioned drugs according | 


scX to De soon 
The mechanism by which the anabolizing an 
drogen hormones caused an enhanced activity iv 


hepatic microsomal enzymes is discussed 


The Influence of Drugs given 1-72 Hours 
Previously upon Hexobarbital-Narcosis and 
upon Bemegride-induced Convulsions in 
Mice. ©. L. RiOwxke (Holland 


Several drugs prolong the duration of narcosis 
wher iven | hour betore the administration of 
j 


hexobarbital In mice it has been observed that 


a chlorpromazine, promazine, hydroxyzine 
orphenadrine phenobarbital glutethimicde 
anc, trimethadions Mesontoin, primidons 

ipromiazid and SKF 525A decrease the duration « 

hexobarbital narcosis if a single dose of one of these 
drugs is given 24-72 hr previously For some of 
these drugs a correlation between this effect and a 
markedly increased activity of drug-metabolizing 


enzymes in the liver microsomes has been observed 


by vario author 

In mice the convulsant effect of intravenously 
injected bemegride was measured by determining 
the dose which causes convulsions in 50 per cent of 
the animals ( ED,, After 
hydroxyzine, orphenadrine, SKF 525A, Panthesine 


chlorpromazine 


serotonin, pipradrol and azacyclonol the CED.’s 
were found to be decreased and alter phenobarbital 


glutethimide, trimethadione, Mesontoin, primidon 


phenacem) tropine, morphine and urethane 


they were found to be mereased, if the pretreatment 
had been given | hr previously \lter a single 


dose of SKI 


the CED... of bemegride was found to be large: 


925A, administered 48 hr previously 


than that im saline pretreated controls Singk 


doses of phenobarbital, glutethimide, Mesontoin 


48 
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and primidone, given 24-48 hr earlier, resulted in a 


decreased CED,, 
The enhancement of the convulsant effect by the 


“anticonvulsant drugs’, given two days previously 


and the decreasingly effect upon the duration of the 


hexobarbital-narcosis must depend of different 


modes of action I'wenty-four hr after pheno- 


barbital administration the narcosis is shortened 


already, whereas there is still a marked anti- 


convulsant action 


155a Rolle des R.E.S. im Abbau einiger Barbit- 
urate. Timar, E. Tuomas, Sauvarp und 
I Rumanien 


Der Beweis fiir eine bedeutende Rolle des R.E.S. 
im Abbau des Evipans und des Amitals wurde auf 
folgenden Wegen gefuhrt 

1} Subtotale Resektion der Leber der Ratte, wobei 
eine VNerlangerung der Barbituratnarkosedauer 


festgestellt werden konnte 

2) Blockade des R.E.S. durch Makromolckiile 
Methylcellulose, Intradex, Macrodex, et wobei 
gleichfalls cine Verlangerung der Narkosedauer 
festgestellt werden konnte. 

3) Total iblethale Bestrahlune der Versuchs- 
tiere vertieft die Wirkung der vorausgchenden 


ITrvpanblau ist wirkungslos; Bestrahlung vor 
Trypanblauverabreichung ist gleichfalls  wir- 


kungslos. Bestrahlung nach Trypanblauverabrei- 


chung ist hingegen sehr wirksam 


9) Es besteht somit ein grundlegender Unterschied 


in der Wirkung zwischen Makromolekilen und dem 


Trypanbla 


1SSbRole of Reticulo-Endothelial System in the 
Metabolism of Some Barbiturates. M., 
Iimar, E. Tuomas, S. SauvarD and E. 


Roumania 


Evidence of a significant role of the reticulo- 
endothelial tem in the metabolism of Evipan and 
amytal was obtained as follows 
l Subtotal resection of the rat liver whereby 
lengthening of the duration of barbiturate narcosis 
was established 
2) Blockade of the reticulo-endothelial system by 
macromolecules (methylcellulose, Intradex, Macro- 
dex, et vhich also resulted in a longer period of 
narcosis. 

3) Whole-body sublethal irradiation of the experi- 


mental animals heightened the influence of the pre- 


ceding interventions. 
+) Trypan blue was ineflective—irradiation befor: 


administration of trypan blue wa also ineflective 


although irradiation after administration of trypan 


blue was very effective 
Phere is thus a fundamental difference between 


the action of macromolecules and trypan blue 


157 


156 Direct 


Comparison of ‘''C-guanethidine 

Ismelin) Excretion following Oral and 
Subcutaneous Administration. CA.es- 
nick, H. Sueprarp, N. Bowen and J. KamMpar 
U.S.A 


Guancthidine, labelled with '*C and having a 
specific activity of 15 uc, mg, was administered to ar 
adult female patient Fourteen days after a single 
oral dose of 50 mg, she received a single subcutane- 
ous injection of 10 me Following each route of 
administration, total bile and urine were obtained 
hourly for the first 6 hr and pooled during the 6-12 
and 12-24 hr periods. Bile was collected through a 
biliary fistula 

\fter oral adminstration, a maximum urinary 


excretion rate of 22-1 ug/ml/hr developed betwee 


>—6 hr and the total 24-hr urinary recovery was 9°28 
per cent Iwo maximum biliary excretion rates 
developed between 2-3 and 4-5 hr and the 24-hr 


biliary recovery was 1-4 10-* per cent 

\fter subcutaneous administration, a maximum 
urinary excretion rate of 25-9 ug/ml/hr developed 
between 0-1 hr and the total 24-hr biliary recovery 
was 9-4 10-* per cent 

Similar double-maximum biliary excretion rates 
have been observed with studies of [*H ]hydrochloro- 
thiazide and suggest either dual sites of intestinal 
absorption or a hepatic mechanism for temporary 
storage and release of these compound 

[hese data also suggest that guanethidine is 
slowly absorbed and excreted since traces of this 
drug were tound in the urine and bile 14 days after 
oral administration In addition, the 24-hr urinary 
excretion Is increased approximately 5-fold when 


the subcutaneous route is used, 
Introducing the “Irradiation Cycle Rate” in 
Microwave Radiation Exposures. \\. 1) 


DercHMann (U.S.A 


Microwaves are beginning to gain considerable 


recognition as a scientific and biological tool Like 
light microwaves may directed locused, 
reflected, retracted or concentrated In biological 
material, they may be reflected or absorbed or they 
may penetrat This may be associated with, or 
without, the production of resulting in: 
changes in the structure of proteins and carbo- 
hydrates behaviour change changes the 
response to established reflexes, etc. 

Out studies (24,000 Amc) have focused attention 


on certain tactor which, unless recognized and 


controlled, will influence the effects of a pecili 
dose of irradiation. These include time, air currents, 


temperature and body wt 


In 1958, we rendered a preliminary report on 


another factor which also must be given utmost 


consideration to obtain reproducible results It 
was found that in an intermittent or int rrupted 
cyclical exposure, the eflects of a speci dose ol 
irradiation, for instance, exposure to 100 mw/cm 


for 30 sec/min, will depend on the length of time, of 
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the individual bursts of exposure, i.e. | sec “on” 
ff”. 5 sec “on sec “off”, 10 sec “on” 

c “off”, and similar patterns. It was found 
that the briefer these are. the less are the local and 
vstemic effects in anima even though the total 
dose of irradiation was constant per unit of time (in 
our experiments, | mir 

Io recognize this pheno are intro- 
ducing term “irradian rate which is 
lefined r the rate at which on 

peniods o TF mn are repeated per unit of 


vious when consider- 


ng radars 


he R Aur De 


Electroshock Seizure Responses to Psycho- 
pharmacological Agents after 500 r Whole- 
body X-irradiation im Rats. Rosenrnai 
and P. S. Treas (U.S.A 


demon- 
wdiation alters brain 

the eflect 
ocleratc, w od exposure 
troshe j ise to reserpine 
iproniazid 
Faghty-four 
v8 mtrols, 
irraciated controls, 4 a { non-irradiated and 
+ wrachated mected s.c. with the 
respective drug hlect ck seizure threshold 
EST vas mecasure vy 20 post- 
irradiation at ‘ mal electroshock 
(MES 
PID vere ermil an 7 day post 
radiation \ 1) wrachation 


longed 


postic tal de pression 


increased bran 

postictal depressiot fifth post-irracdi- 
ation day, reserpine significantly lowered EST in 
control irraciat« { hlorpromazine, 
ipromazid and dilantin « t modify EST in con- 


trols After 


ipromazid en i a nerease m excitability 


chlorpromazine and 


produced | adi: reas dilantin counter 
raising EST signific- 

reserpine markedly 

MES, tonic exten- 

ng tonic flexion 

Chlorpromazi did not significantly 
modify MES wi y ith irradiation The 
anticor lsant acti ‘ i shortening of total 
MES and toni olongation of toni 
Hexion) was more prone n irradiated than in 
control rats: and ! prolonged by chlor- 
promazine and ipromazid and this effect 
was more marked rachanuion Thus, of the 
lrugs s ilo mazine, iproniazid and 
dilantin sifi onvulsant and anti- 


convulsant effect after 


159 Mode of Action of a Number of Radio-Protec- 


tive Compounds, ©. van Meer Holland). 


The oxygen tension in the spleen and bone 
marrow of unanacsthetized mice and rats was 
determined with a polarographic technique. With 
this and other techniques, used under conditions 
which prevail during irradiation, it was found that 
the radio-protective compounds studied can be 
divided in two groups 
Group |. Compounds belonging to this group 
protect by causing hypoxia of the blood-forming 
organs A correlation exists between the percent- 
age reduction of the oxygen tension in the spleen 
caused by cither the injection of these compounds or 
by lowering the oxygen content of the inspiratory 
air and the percentage protection against radiation. 
This group comprises a “Biologically active” 
amines: histamine, epinephrine, tryptamine, 5- 
hydroxy-tryptamine. Norepinephrine loes not 
protect our mice and does not cause a significant 
hypoxia in the spleen; (b) Cyanide, KCN in pro- 
tective Goses Causes severe vasoconstriction due to 
vasomotor stimulation; and (c) Sodium-diecthyl- 
dithiocarbamate 
Group Il These compounds do not cause hypoxia 
of the blood-forming organs Their mod | action 
is not established This group comprises the 
“SH-compounds” cysteine, cysteamine, AE 1 

Phe hypoxia in the spleen caused by cystamine is 
insufhierent to fully explain the protective activity. 
Possibly cystamine, in itself an amine but convertible 
into an “SH-compound” in the body, combines the 


mechanisms of groups I and II. 


Role of the Central Nervous System in 
Processes of Restitution and Compensation 
under the Effect Radio-protective Agents. 
S. V. Arsuzov (U.S.S.R 


Progressive extension of the peacetu ses (of 
nuclear power has aroused growing interest in 


research on chemical, or on what has rightly been 


called pharmacological protection. Today this 
rapidly expanding subject has actually become a 
special branch of pharmacology—radiation phar- 
macology Studies by the author and his collab- 
orators involved search for new agents and investi- 
gation into certain features, peculiar to the mechan- 
isms underlying their radiation protective or thera- 
peutic effects. The following facts have been 
established : 

1) Mercamine is considered to belong to the drugs 
which tend to be distributed uniformly in organs 
and tissues. Quantitative differences have been 
rebealed in the rates of its accumulation. In the 
central nervous system, 3 hr after the administration 
of mercamine-**S, the amount of activity concen- 
trated within the cerebral cortex proved to be 
higher than that in other organs. At 6 hr, activity 
of the mercamine-**S had decreased, while it was 
found to have risen in subcortical regions l'wenty- 


four hours after the administration of labelled 
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mercamine, almost all of the cerebral tissue activity 
proved to be concentration within the brain stem. 
(2) Mercamine depresses the process of excitation 
in the cerebral cortex At segmental level, the 
central nervous system is not so sensitive to the 
effects of this compound \ certain role in the 
display of defence responses evoked by mercamine 
administration is shown to belong to the sympathetic 
nervous system. 

3) Preliminary administration of the sulphur- 
containing radio-protective compounds _ brings 
about a sedative effect, evolving with time. The 
physiological significance of the preliminary re- 
sponse to administration of these protective drugs, 
displayed by the animal body as a whole, depends 
on primary prevention of and compensation for 
injury underlying the eventual marked depression 
of potential rhythms affecting the cortex, hypo- 
thalamus sympathetic nervous system, etc. Accord- 
ingly, total changes in bio-potentials, presented as 
pathological rhythm depression, proved to be 
greater in unprotected as compared to protected 
animals 
(4) Imidazole 2-carbonic acid compounds related 
to caffeine owing to their sedative effective, prevent 
any pathological alterations in central nervous 
system reactivity, excitation or depression alike. 
Such a selective effect, exhibited by these com- 
pounds, favours prevention by compensating for 
radiation injury. 

5) Preliminary administration of neuroplegic 
agents has been shown to reduce the extent of 
impairment and to shorten the time of recovery of a 
number of unconditioned responses in treated 
irradiated animals, as compared to untreated con- 
trols. This may be attributed to restitution of 
functions related to subcortical controlling mech- 
anisms 

It has been shown that the use of various neuro- 
plegic and autonomic drugs, as well as of chemical 
agents affecting mediation of nerve impulses, for 
their therapeutic or preventive effects against 
radiation injury should be considered as a promising 
line of attack 


Effects of Radiomimetric Alkylating Agents 
on Lymphoma Cells in Tissue Culture. P. 
ALEXANDER and B. Mixutski (United Kingdom 


Nitrogen mustards at doses at which they killed 
lymphoma cells in tissue culture produce a signifi- 
cant amount of cross-linking of the DNA within the 
nucleus and this reaction seemed adequate to explain 
the growth-inhibiting effect of these substances on 
dividing cells. While it was possible to achieve 
some cross-linking with myleran, the dose that had 
to be used was so great as to make it unlikely that 
this reaction was responsible for its cell killing 
activity. Further evidence for a difference in 
action between these two classes of alkylating agents 
has been observed by studying the growth charac- 


teristics of mouse lymphoma cells in tissue culture 


HN2 immediately arrests cell division while after 
dimethyl myleran (and X-rays), at least one division 
occurs before cell proliferation stops. After a time, 
depending on the dose, the cell number goes up 
again, in cultures treated cither with the chemicals 
or with radiation. This is due to the cells which 
survive the initial treatment and which grow up in 
the culture. By extrapolation, the number of these 
“survivors” can be computed on the assumption 
that the doses used did not introduce a significant 
mitotic delay. This seems reasonable, since with 
X-rays even the affected cells (i.e. those that even- 
tually degenerated) divided at the normal rate 
immediately after treatment. 

The cessation of cell division (immediate for HN2 
and delayed with dimethyl myleran) is not due to 
the inhibition of DNA synthesis which proceeds 
normally for a day after there has been no increase 
in cell numbers. After all the treatments, the cells 
increase in size; with HN2 the response is quite 
uniform and the cell volume is doubled, after which 
there is degeneration. With dimethyl myleran and 
X-rays a wide spectrum of cell sizes is obtained and a 
small proportion become giants with volumes more 
than ten times those of the control. The micro- 
scopic appearance of the cells varies; after dimethyl 
myleran and X-rays the increase in size is the only 
observable change before degeneration, while the 
HN2 treatment produces distinct granularity after 
24 hr. 

\s far as cytoxic action is concerned dimethyl 
myleran appears to be truly radiomimetic, while 
HN2 would appear to kill cells by a mechanism that 
is quite different from X-rays. Sensitization by 
exposing the cells to 10-° iodoacetate for 30 min 
follows the same pattern; it increases the cytotoxic 
action of X-rays and of dimethyl myleran but does 
not influence the effects produced by HN2 


Effect of Various Substances on X-ray 
Irradiation of Bilirubin. (. Barac, M. | 
C. and W. Noray 
Belgium 


Radiation damage in vive is thought to be due to 
the production of tree radi als which are potent 
oxidizing agents Chemical protection against 
irradiation should therefore be afforded by sub- 
stances such as cysteamine which antagonize the 
effect of these radicals. ‘The study of both radiation 
damage and chemical protection tm vivo requires also 
careful investigations of these processes in simple 
chemical systems of biological value in vitro. 

Bilirubin is spontaneously oxidized in an aerated 
aqueous solution The rate of this oxidation is 
greatly enhanced by X-rays The oxidation of 
bilirubin in chloroform or acetone is similarly 
accelerated by X-rays. Pure bilirubin is_ not 
directly oxidized by X-rays. The oxidation of 
bilirubin in aqueous solution by X-rays is reduced 
or abolished by various anti-oxigenic substances 
such as ascorbic acid, cysteine, cysteamine, 5- 


hydroxytryptamine, etc., or by serum albumin 
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which binds bilirubin. Ovalbumin and gamma- ation of homogenates is without effects. To 
globulin which do not bir bilirubin do not affect differenuate substrate and enzyme damages, experi- 
the action of X-rays Alpha-tocopherol strong ments with mitochondrial fractions of irradiated 
inhibits the action of X-ra w bilirubin animals were performed. The addition of suc- 
Dhese results and several others will be compared cinate does not prevent the reduction of the potency 
with those obtained in the idy of other systems to decolourize methylene blue. 
tro and also with those already known i 0 [he same results are also obtained in whole liver 


homogenates, when succinate is added, although at 
163 Change in the Effect of Thiopental Sodium in least some effect was observed. The results are 
Irradiated Rats and Its Causes. \. (Rross- discussed 


MANN (Czechoslovakia 


165 The Pharmacology of some substituted 


The reactions of an organism are changed by Aryloxyalkanoic Acids. 5S. 5S. Apams United 
iwradiation and these changes deve lop with the Kingdom 
development of irradiation disease In such case, 
changes in the effect of drugs may, broadly speaking, \ number of substituted aryloxyalkanoic acids 
be conditioned by changes in metabolism or change have been investigated for their activity in delaying 


in sensitivity of the target organ. We have ob- ultra violet erythema in guinea pigs. An interesting 
served the changes in the effect of thiopental sodium structure activity relationship has been established 
on the third and sixth day after irradiation in rats and two of the more active compounds were sub- 
irradiated with a dose of 600 1 Phiopental jected to a more extensive pharmacological 
sodium was determined in the urine, brain tissue investigation. 
and blood by Brodie’s technique The most active member of this series was found 
By this means, it was found that a statistically to be clinically inactive in rheumatoid arthritis. 
insignificant fall in the | xd level of thiopental These findings must cast doubt on the suggestion 
sodium, a slight increase in its excretion in the urine of Winder''’, and Adams and Cobb‘ that anti- 
and a prolongation of its presence in the brain erythemic activity might be directly related to 
occurred in irradiated animals The duration of clinical anti-rheumatic activity, and will be further 
the effect, measured by the time elapsing until the discussed 
first change of position of the body. ts also prolonged In the course of toxicological studies it w a found 
both on the third and sixth day after irradiation that one of the members of this group Was a potent 
In control animals, the time taken for thiopental ulcerogenic agent in dogs. The nature and type of 
sodium to disappear from t brain and the time this damage will be discussed and illustrated 
of arousal are the same, this is not the case in 


irradiated animals The time of arousal is pro- — 

longed in comparison th the time taken for 1. Winper, C. V., Wax, ]., Burr, V., Beex, M. and 

thiopental sodium to disa ar from the brain, this Rostere, C. E. (1958), Arch. int. Pharmacodyn, 

prolongation being statistically significant on the 116, 26). 

sixth day. 2. Apams, S. S. and Copp, R 1958 \ature 
The above results suggest that the prolongation Lond . 181, 773. 

ot the mbubition after tl administration of thio- 

pental sodium im irradiated animals is conditioned 

by two factors One ts the prolonged presence of 

thiopental sodium in the brain, although it cannot 


be excluded that some of it consists of thiopental 


acid The second factor ts the decreased ability of 
the central nervo ystem to recover from the 
inhibition following thiopental sodium to normal 
This factor is especially marked on the sixth day 


alter irradiation 


Redox Processes in Liver Homogenates of 
Irradiated Rats. |. ri, and Grossmann 


Crechoslovakia 


ability of liver tissue homogenates to de- 


colourize methvleneb an mcdicator of redox 
poter was investigat homogenates of irradi- 
ated animals in compari h controls 

In the first phase the { the homogenate 
to decolourize methylen ce ws decreased This 
be a Consequenm metabolic changes m 


as direct 
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166 Passage of Drugs Across the Gastro-intestinal 


Epithelium. L. S. Scuanker (U.S.A.). 


Absorption studies with the stomach, small 
intestine, and colon have revealed that the gastro- 
intestinal epithelium behaves as a lipid-like barrier 
to the passage of many drugs and other foreign 
organic compounds. Drugs administered in true 
solution are readily absorbed in their lipid-soluble, 
undissociated form, and very slowly absorbed in 
their lipid-insoluble, ionized form. Moreover, with 
drugs that are mainly undissociated, the rate of 
absorption is roughly related to the lipid/water 
partition coefficient of the undissociated form—the 
greater the coefficient, the more rapid the rate of 
absorption. In the stomach, where the contents 
are strongly acid, acidic drugs like the salicylates and 
barbiturates exist as undissociated molecules and 
are readily absorbed; in contrast basic drugs, 
including many plant alkaloids, exist largely as ions 
and are very slowly absorbed. In the small 
intestine and colon, where the contents have a pH 
of 6 to 8, most weak acids and bases are at least 
partially undissociated and are absorbed at various 
rates depending on their lipid-solubility. Slowest 
rates of intestinal absorption are observed with 
completely ionized drugs like quaternary ammon- 
ium compounds and sulphonic acids, and with 
lipid-insoluble molecules like sulphaguanidine and 
mannitol 

\lthough the gastro-intestinal absorption of most 
foreign organic compounds may be explained in 
terms of simple diffusion across a lipid-like boundary, 
there is evidence that a drug may also be absorbed 
by a specialized transport process if its chemical 
structure is similar enough to that of the natural 
substrat« For example, the foreign pyrimidines, 
}-fluorouracil and 5-bromouracil, are actively 
transported across the intestinal epithelium by the 
process which transports the natural pyrimidines, 
uracil and thymine. 


Biliary Excretion and Choleresis. |. Srerner 
SWEDEN 


The transport mechanism handling bile salt in 
the liver appears closely similar to the renal tubular 
mechanism secreting, ¢.g. phenol red and hippuri 
acid This mechanism may transfer into the bile 
in addition to bile salt) a great number of other 
substance stly aromatic acid a molecular 
wt. of 350-700. Several of these compounds are 
excreted in comparatively large amounts, and have a 
choleretic effect Io obtained information con- 
erning the nature of this choleretic effect the con- 
entration of such substances in bile has been 
xamined To reduce, if possible the influence of 
variations in bicarbonate secretion and reabsorp- 
tion, and the basal excretion of bile salt, only those 


experiments are included where the bile flow has 


been more than doubled by the choleretic effect of 
the substance examined. 

In experiments with chicken, cholate, taurocho- 
late, dehydrocholate, phlorizin, phenol red and 
polyethylene glycol have been used. Further ex- 
periments have been made in the turkey, pigeon, 
goat, rat, rabbit and guinea pig. The concentration 
of these substances is usually between 25 and 
60 mM/a., except for the micelle-forming cholate 
and taurocholate, which show decidedly higher 
concentrations, and polyethylene glycol (usually 
lower concentration 

The results obtained are considered to be in 
satisfactory agreement with the hypothesis that the 
secretion of bile salt (and similarly handled com- 
pounds) into the bile capillaries is the primary event 
in bile formation The osmotic effect of these large 
ions may be supposed to result in the inflow ol water 
and dissolved small ions and molecules. 


Renal Excretion of Weak Organic Acids and 
Bases. G. H. Mudge (U.S.A.). 


[he renal excretion of certain organic acids and 
bases is determined by filtration, active secretion 
and passive back diffusion. Secretion involves a 
minimum of two separate mechanisms, one for acids 
and one for bases. With the increasing number of 
compounds which are being demonstrated to be 
actively transported, specific structural requirements 
for transport remain difficult to define. Competi- 
tive inhibition of apparent secretion is the most 
reliable criteria for identifying an active transport 
component The degree of tubular reabsorption 
varies greatly, from (for example) p-aminohippurate, 
which is virtually non-reabsorbed, to probenecid, 
which is normally completely reabsorbed. Within 
series of analogues the rate of urinary excretion ts a 
function of four independent variables Acid 
strength (pAa) and lipid solubility are inherent 
chemical characteristics; urine pH and volume are 
biological variables There is no convincing 
evidence that any of these factors determines the 
rate of active secretion. The experiments are con- 
sistent with the hypothesis that each of these factor 
influences the rate of non-ionic back diffusion 
through a lipid membrane, presumably the distal 
tubule, but not necessarily excluding the proximal 
tubule The concept of continuous and simultane- 
ous active secretion and passive reabsorption 
imposes rigid experimental restrictions on the study 
of active transport by either the clearance o1 
tissue slice techniques. Most products of drug 


metabolism are less lipid soluble than the parent 
compound and, hence, appear to be climinated by 


the kidney as a result of decreased reabsorption. 


169 Effect of Drugs on Renal Transport Mech- 


anisms. W. Berviner (U.S.A 


The wide variety of trans process¢ 


kidney and the fact that they m be modified by a 


number of drugs and hormor makes it necessary 
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to limit the scope of the material to be covered in 


Consideration will be limited, 


this presentation 
therefore, to those agents which have major influ- 
ences on the transport and excretion of strong 


Although these transport 
modification by the effects 


monovalent clectrolytes 


processes are subject 


of many drugs, and these effects are frequently 
ulized for therapeutic purposes, information con- 
ceTning the mechar s by which these effects are 
roduced is, at be ragmentary. The effects of 
several agents are of particular interest because they 
ate these transport processes to others in systems 
vhich are more casi tbjyected to direct study 
Among these are he agents derived from or 
related to the @lvcosid f digitalis 2) inhibitors 
f carbonic anhydra und (3) pituitary anti- 


the mercurial 
ot 
intensity and 


diuretic hormone. 1 


the benzotl 


her groups 
deri 
of the 
their effects but 


etics am azide atives, are 


articular importane 


usefulnes untortun- 


of their mechanism 


ately, virtually nothing is known 
action and even tl locus of this action is in 
lisprut Discussiot ll be concerned with what 
av be wnferred alx the nature of renal tubule 
electrolyte transport from the effects of these drugs 


Discussion of the Previous Paper. 


Sueden 


New Aspects of Cardiac Glycosides. Intro- 
ductory Remarks. \\. Switrer- 


Stereochemistry of Glycosides as Related to 


Biological Activity. ©. Taw™ Switzerland 
hae aglyvoonm resp nsible for the 
logical flect the carcias alvcosides 
the ter ‘ mtry of the ardenolides 
" ilacdien ul power ms Ciscussed 
phasi Al The 
hew str ture trom the 
fother tu it nacharacteristi 
basi geometric mean of the cat 
etha LD a analysis of the activities 
arw true ot giveosnies ts 
‘ 1) gar unit if combined 
ar ag! Effect of the aglvcoone 
tt a suga Influence 
ber Efle« the nature of 
aturat The role of the 
amd the ster wtry of the functional 
the agl 11 nportance of the 
‘ the wis Kag im the g@iveossdes 
\ itv of. : atives of agivoones and 
lr its are mehuded im 
wrath 
I th cope a the assay 
‘ above ar hve relabonship to other 
ethods a cussed Furthermore 
lalate cmp such results for the 
evaluation of therapeutica are considered 
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Possibilities of Further Development in the 
Glycoside Field by Modifying the Glycoside 
Structure. K. K. (U.S.A 


More than 30 years ago we started to investigate 
the chemistry and pharmacology of Chinese toad 
Our 


like substances. 


poison interest was focused on digitalis- 


This was followed by isolation of 


similar products from 14 species of toads, all of 
Bufo genus. Our work was soon extended to 
glycosides and aglycones of plant origin To date, 


cat-assay results and other observations on about 
300 compounds, mostly supplied by Reichstein and 
Stoll 


ation of structure—activity re lationship 


have been accumulated suitable for consider- 
As a rule, 
weaker than bufadiecnolides of the 
The of 
olides are generally more active than their parent 
those of 
potency equal t« 
aglycones Among the 
of the OH-group at ( 


cardenolides are 


same configuration glycosides carden- 


agivcones, but bufadienolides frequently 


lower than thei 


have a or 


cardenolides, acetylation 
or Cy, has a favourable 


The aldehydes 


methyl 


influence on cardiotonic activity 
at the angular C,, are stronger than the 
analogues. Epimerization at C,, a-orientation at 
( the 


decrease or disappearance of action. 


lactone results in a 


w Saturation in ring 
Phirty-cight 
compounds were tested in patients with ventricular 


all 


gastrointestinal 


fibrillation, but they are less casily absorbed 


through the tract than digitoxin 


The renotropi eflect speed of action, absorbabuilit, 


and emetic action of glycosides will be discussed 


1. Coen, K. K. (1929), Prov 


26, 378 


Sox Exper Biol., \.2 


Metabolism of Cardiac Glycosides. Ki 


Csermany 


This review considers the metabolic fate of 
cardenolides but only in so far as facts may be 
related to their mode of action 

The double bond in the lactone ring mav be 
reduced, but this reaction proceeds slowly and 


irreversibly so that this part of the molecule cannot 
serve as a hydrogen carrier in intermediary meta- 
bolism. Hydroxylation at C,, is not a necessary 
prerequisite for activity. The glycosides may under- 


go fission in the body to produce the corresponding 


genins as intermediary products The aglycones 
may function as coenzymes of a transhydrogenase 
but wt has been hown that this effect has no 
relation to them mode of action The glycosides 
are acting directly as such The importance of the 
sugar component consists in favouring enrichment 
of the molecules in the heart and in preventing 
rapid inactivation by epimerization and conjuga- 
tion at C.-OH 

Digitoxin is not more enriched in the heart and 
im part, even less than in other organs I he b 
cellular distribution has not been clarified bevond 
doubt as vet. The overall distribution will not 
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differ greatly in the various animal species. The 
velocity and direction of enzymatic transformations 
of glycosides present great variations in different 
species, though all these variations do not cause the 
differences in their susceptibilities to glycosides. 
Some observations lend support to the idea that 
act in influencing enzymatk 
Phe possibility cannot be excluded that, 


cardiac poisons 
systems 
in the various organs or animal species, such 
enzymes might be distributed unequally or possess 


different glycoside sensitivities. 


Cardiac Glycosides and Heart Metabolism. 
R. J. Brine (U.S.A 


The discussion deals with the action of digitalis 


on the energy production and energy utilization of 


the heart. Cardiac glycosides produce no change in 


myocardial utilization of substrates. However, 
myocardial release of potassium has been reported 
Using '*C-labelled digitalis, increased utilization of 
glucose by m vitro preparations of heart muscle was 
demonstrated No effect of cardiac 


ATP-induced contractility of actomyosin bands and 


oside son 


glycerinated heart muscle strips could be demon- 
strated. The action of digitalis on the membrane 
function is demonstrated by shortening of membrane 
potential. 


action Apparently, in contrast to cat- 


echol amines acting on energy production (phos- 
digitalis exerts its effect primarily by 


the 


Increased contrac tility of actomyosin is the result. 


phorylase 


changing intracellular ionic composition 


Autoradiographic Localization in the Tissues 
of Drugs and Metabolites. S. 
Sweden 


Methodological autoradi- 


water-soluble 


improvements in 


ography with substances and in 


labelling techniques are factors that have rapidly 


increased the significance of autoradiography as a 


pharmacological research method. 

Compared with histochemistry, autoradiography 
gives slightly less good resolution, but, on the other 
hand, is generally more suited for following a time 


sequence and gives the opportunity to chang 


between distribution surveys and detailed pictures 


Tissue localization of an injected drug generally 


changes rapidly with time. <A good way to start a 


distribution and metabolism study may therefore 
be to make a whole animal autoradiographical 
survey on a number of small animals killed at 


different times after a single intravenous dose 


lected 


microautoradiographical localization in 


tissues and chemical identification of 
metabolites may be planned with guidance of the 
whole animal autoradiographs 

Examples of problems which are well suited to be 
attacked with autoradiography are localization in 
eflector organs, the accumulation of presumed pre- 


cursors in biosynthetic loci, and limitation of distri- 
bution by physiological and pathological barriers 


\ number of methodological problems and pos- 
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disc ussed 


sibilities will be and illustrated with 
different applications. 

Among the methological aspects that will be con- 
sidered are quantitative a itoradiography, choice of 
isotope and its influence on the autoradiographical 
resolution, the possibility of using short-lived iso- 
topes, the possibilities of 
of double 


chemical 


g and the advantages 


tracer autoradiography, and selective 


extraction from the histological section 


before autoradiographical exposure. 


On the Action of Some Pharmacological 
Factors upon Nerve-free Cells Infusoria 
and upon the Cells of Stretch Receptors in 
Arthropods. ©. Kosnroyants, N. N. 


and B. (U.S.S.R 


Che authors noticed that under the influence ol 
acetylcholine and anticholinesterase substances, the 
motor reaction characteristic of Paramecia in a 
galvanic field changes sharply: negative galvano- 
trophism either disappears or is replaced by a posi- 
tive one 

By introducing glass micro-electrodes into motile 
cells of parasitic Infusortum, Opfalina ranarum and by 
oscillographical registration of periodical bio 
electrical activity of these animals, the authors 
studied the action of acetylcholine, anticholinester- 
ase substances, S-alanine and *+-aminobutyric acid 
GABA) on this activit The oscillograms ob- 
tained clearly show that under the influence of anu 
cholinesterase substance the rhythmical bio- 


electrical activity of the nerve-free imicellular 
organisms studied undergoes successive phases of 
excitation and inhibition, while under the action of 
j-alanine and GABA a depression of rhythmical 
electrical activity of a different duration mm the case 
of each of these substance takes place These 
experiments illustrate the cellular level of action of 


typical neuropharmacological agents 


Comparative pharmacological observations on 


the cells of stretch receptors in Crustacea (Ast 

and insects (Bombya inthereae showed that (GABA 
which is known to depress the activity of stretch 
receptor cells in Crustaceans does not inhibit the 
activity of the same receptors in insects. Oscillo- 
grams obtained when studying GABA eflect upon 
stretch receptors in the insects mentioned at the 
stage of larva, pupa and moth will be presente 


In searching for agents inhibiting the activity of 
stretch receptors in insects we found an inhibiting 
effect with trnicresol The results show different 
sensitivity to pharmacological agents in the cells of 
the same functional importance (stretch receptors 


but belonging to phylogenetically different groups 


Use of Microgasometric Techniques in Phar- 


macological Studies. Giaconin: Sweden 

Conventional histochemical techniques based on 
the staining of tissue sections are generally limited 
by certain sources of error ch as staining 


unspecificity, difficulty in locating the staining pro- 
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listribution or partial inactivation. due to possible to study the levels of substrates and neuro 
he TXation and cm be procedure Moreover etlectors evet il present at very low concentrations 
ur } nsa : lor quantitative Dhis should permit the study at the cellular level of 


vemical effects of drugs on the central nervous 


echt is 3 180 Recent Developments of Micromethods for 
urtesian di Lin trol ang which the Study of Renal Physiology and Pharma- 
I en empl the past 20 years f{ cology. K. J. Uttaicn (Germany 


information about tubular transport 


and pharmacok al effects thereon, it i 


obtain 


uw foll ing often necessary to perfort micropuncture studies 
" alization ral type f enzymes in on individual parts of the nephron. 
i ' ner ells | to the same 1 leus \s technical progress in this field in the past fev 
! } we im anterior horn vears the following will be considered 1) A more 
‘ i ur hal cells of eflective immobilization of the kidnes wit 
the sa nucl ic-anhvdrase in central drawal of fluid through glass capillaries with 
t ists nt types of ground tips and polyethylene catheters and 


phar 


Potentialities of Quantitative Histochemistry he rresponding NaCl flux 
for the Study of Nervous System Pharma- Na sec (Gertz) and the transtubular potential 
cology. O. LSA 20 \ Stockk intratubular wmypcctior 


nonelectrolvt 


there 


the electrochemical 


med Dy 


lal and concentrations on both sick 


tre 


increased almost withe mit, which makes it ported 


Vol. § 
196 


‘ I is rea he 
art ative tect better aciat ted 
to tu metabolic st at tissue or cellular level 
hnig ru ive a certain deere: 
of tech | difficult \ lativel 
d } 
macological riar the h a whole mucroclectrotitration, flame photometry ar 
retlex arcl ca ation of one truction sultabie photometric device These 
ra coetvicholinesterase u first three nave beer iescril 
the a rior hort inal cord and (d) t pr cations from this ar ther laborator ‘ 
per nz na sha labora niv o lo measure the trans 
I ! have beet tubular flux of NaC] and nor lectrolytes, a metho 
hut etermune ar eurom cha op reab ptr has been claborat 
‘ i wet buthvral by Ullricl Because the proximal 
ul inhvarase carbon tubular fluid and lat listal bular fluid in anti 
ase cur ire A net transtier solute 
ihe it may be of value bn ke vith a corresp ling ater transtet 
i t? " armacology and lx The tubule is blocked by injection of coloured il 
i th ther technique lhena all as nt of test fluid ts injected into the 
and ar | el ou il colums he olume cha 
of the imyected fluid ts photographed lsotonn 
saline i reabsorbed from the proximal tubule of 
tol fut fur an 
Ls rs ch act on tl entral ner systen imwar fi NaCl and iter is obset d tl 
ful ul actor n the Dur reabsorption a stead 
ar) et extrem state NaCl and non-electrolyte concentration i 
‘ { tit “ly whi arn tt ra » Na nor ct 
lerentia tle efflux 1 proportiona » the mtratutbular 
Qua all ul ivVailabl Na nitration non-ciectroly concentratiol If 
whict ike it atter is known the mdive al thane ca 
bra iu iz cell body cak ated If NaCl m-elects are 
mict ra 1} ra K-frozvet ecthroned pre ti the tubul the Na efflux is mucl mailer 
lixa r cted tor weigh Final far crmeable is in 
u wnalysi alarm permit rapid jected the ihular lumen, net flux 
veig! erminauior r cent Older olf any solut In ths cass 
ermit a wide variety gradient of the tons can be determ mmm ing 
ct ha incy for pharma the tubular membrane  electro- 
é hat thev indica etabolic capacities chemical gradient indicat 1) whether an ion 
ofa compor the net system species active or passivel transportes and 
Mor tl ‘ t ha -) how large the active force for the actively trans 
ior is 
nd 


The Binding of Inhibitors to Carbonic Anhy- 
drase in vivo: Drugs as Markers for 
Enzyme. JT. H. Maren (U.S.A.). 


Acetazolamide and congeners bind to carbonic 
anhydrase containing tissues in vifro in a manner 
quantitatively predictable from the inhibition con- 
stant of drug (K,) and the molar concentration of 
enzyme (E,) in the tissue preparation.'' In the 
present study, binding in vivo to red cells, kidney, and 
choroid plexus was measured (Ipound or El) and 
compared to (E,) in untreated animals. Five mg 
ke of acetazolamide was injected i.v. into dogs whose 
tissues were analyzed for drug at different times 
within the following week The rate constant for 


initial (first day '; on this 


plasma decay is 0-4 hi 
basis only, plasma concentration would be 10-* ug/I 
at 48 he Measured plasma concentration, how- 
ever, Was approximately 30ug this agrees with 
the theoretical value for free drug (I¢) in equilibrium 
with dr iw (about 9 meg ] found bound to carbon 
anhydrase in red cells (E1), according to the expres- 
El K, 
sion 
E. El 
After the first day, the steady state between (El 
in red cells, (Ip) in plasma, and urinary (I¢) is such 
that drug decay is very slow; the rate constant is 


is fairly well main- 


about 0-3 days-', and equilibrium between 
plasma and (E1) in other tissues 
tained The latter was measured in kidney and 
choroid plexus, again by analysis for inhibitor. 
These measurements agreed well with independent 
enzymic estimates of (E,) in those tissues. It is 
suggested that under these conditions the recogni 
tion of inhibitor in organs represents specific com- 
bination with carbonic anhydrase, and that intimate 
cytological localization of inhibitor by appropriate 
labelling may vield information regarding the 


enzyitne. 


1. Maren, T. H. ef al. (1961), Biochem. Pharmacol 
6, 2 


Direct Extracellular Application of Drugs. 
D. R. Curtis (Australia 


Method will be discussed whereby pharmac 


logical agents can be applied elect yphoretically 
Py | 

into the extracellular environment of mammalian 

neurones The use of multibarrel electrodes 


enables the electrical responses of the cells to be 
observed and interactions between diflerent com- 
pounds upon a single unit can be studied The 
combination of intracellular recording and extra- 
cellular drug application permits the mode of action 
of the drug to be determined Difhculties inherent 
in the localization of the site of drug action following 
intravenous, intra-arterial or intrathecal administra- 
tion are obviated Ihe technique is not without 
disadvantages, the major one being the difhiculty in 


estimating the drug concentration attained. 


183 Relationship between Structure and Biological 


185 Discussion of the Previous Paper. 
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Introductory Re- 
Sweden 


Activity Continued . 
marks. A. H. THeore. 


184 Biological Specificity in Protein Small Mole- 


cule Interactions. |). E. jr 


U.S.A 


The ability of proteins to distinguish between 


closely similar structures is of fundamental import- 
ance in such diverse biological phenomena as drug 
substrate—enzyme and 


Although the 


detailed understanding of this specilicity ts unknown 


receptor, hapten-antibody 


inducer-induced enzyme systems 


in any case, the specificity patterns are sufficiently 


similar to each other to suggest that a mechanism 


with many common features operates in all of these 
systems Some of the features of this mechanism 
are a) hydrophobic bonds, electrostatic bonds, 


hydrogen bonds and chelation are the principal 
attractive torces: b) electrostatic repulsions and 
steric hindrance are the principal repulsive forces; 
c) a different combination of these forces is estab- 
lished in individual cases by means of the three 
dimensional geometry of the protein d) the 
amino-acid sequence of the protein plays a kev role 
in establishing this three-dimensional geometry: 
e¢) only a small fraction of the amino-acid residues 
of the protein are directly involved in this specificity, 
but some which are distant from the “active site” 
play a role in establishing the necessary geometry ol 
the essential amino-acids: and (f{) the manner in 
which the individual components combine to 
determine specilicity may include a dynamic inter- 
action in which the small n olecule induces a 
change in the protein conformation as a necessary 
part of the specificity process The significance of 
these features in the interpretation of the specificity 
patterns of substrates, drugs, haptens and inducers 


will be discussed 


PHEORELL (Sweden 


186 Structure Activity Relationships among Phy- 


siologically Active Peptides. K. Sciwyzrr 


Switzeriand 


Following the break-through achieved in struc- 


tural clucidation of phy iologically active poly 


peptides by the work of Sanger on insulin, a great 
number of amino-acid sequence ol such products 
have been elucidated Amino-acid sequences are 
obviously determined genetically being altered 
according to species and genetic disturbances. The 


biological activity of polypeptides ts mainly deter- 


mined by amino-acid sequence, the situation being 
comparable to the transmission of information by 
the written language It is of special interest to 
determine to what extent certain parts of the 
polypeptide molecule mav be subjected to changes 
without destroying the specific activity, as this may, 
in the future, give us an idea as to the structure of 


the certainly chemically related receptor site. 
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Insight into structure activity relationships has, 
im the last decade, beet tained by degradational 
work l to a lare <tent, by synthesis of 
mologically active es and analogus o 
taining fteature differ the natural com- 
pound The preset nin a few fields ich 
a ritvonte le as Oxvicn asopressil 
tensin Dbradykinir mela vie timulating hor- 
mones, and corticot: will be cdis« ed im 
ietail 

l eems as though cet of t wilecules 
are especially umporta activity, others less so, 
and that peptides are as ihe mm their action as 


187 Panel Discussion of the Paper of R. Schwyzer: 
Structure-Activity Relationships among 
Pharmacologically Active Peptides. K. \ 


Bormsonnas (Switzerla 


\ rve of tl ( " tructures and of the 
asop x a muretic activities of 
anal es of oxytocin and 


author la st vn that me 
lat cla ol com- 
pour betw ne Di g ul specificity and the 
particula group 


the ci activity F of several 


toalat { st activity relationships 


Oracdyvh unalogues and related 


Controlled Environment: A Method of Measur- 
ing the Drug Response-Behaviour in 
Humans. |. (©. and L. Unr (U.S.A 


Reeent advance techni have demon- 
strat tte it ia hot iny psychoactive drugs, 
while brochemical assa as Indicated some of the 
possible neuro-hur iral anges that take place 
Animal xperimentat micro-el reowle 
placed in vari the brain have 
demonstrated t low action and measure 


mistrate 


es. Behavioural experiments, chiefly 


metat 5 

using the conditioned resy ©, are also expressly 
sed to define the behavioural manifestations of drug 
action in animal Wi ich animal experi- 
is appropriate initial assay of drugs, 
the final test of psychoacti lrugs must be with 


human subjects. Situats that are eminently 


manipulatible with anima annot readily be used 


with human subjects, and so many uncontrolled 


of Pape rs 


variables make the measurement of dr iction 
difficult. 

We have devised a technique for drug evaluation 
that makes use of the basic “sensory deprivation” 
procedures to control the environment, both per- 
ceptual and socio-emotional, within ch be- 
havioural tests of drug eflects can be giver We 
have studied the different effects of several different 


psychotomimetic drugs (Psilocybin, d LSD 25, and 


Sernyl) on measures of perception and otional 
reactions in subjects tested in this controll nviron- 
ment. Details of this technique an initial 


application are described in the paper 


189 Central Autonomic Reactivity in Humans. 
It’s alteration by motor activity, adrenaline, 
and CNS depressing and tranquillizing 
agents, e.g. amobarbital sodium, Nevental, 
meprobamate, carisoprodol. K.. RIcKELs, 
J. H. and F. Focuier (U.S.A 


An inverse relationship between c and 
diastolic blood pressure BP rise r cold 
pressor CP) stress and st and diast ! BP drop 
alter methacholine injection as been ce trated 
recently The BP response both 1 as felt 
to depend on central autonomic reactivi In this 
tudy central autonomic reactivity was stimulated 
by increased proprioceptu nput and ction 
of adrenaline CNS reactivity was depressed by 
100 me meprobamate and /0O0 me car rodol, but 
not t ‘00 me 60 ke amorbital sodiun OU me 
60 ke Nevental The theoretical implication of 


the linding Ist 
central action of psychiatric drugs and i ilarly 
m the light of Gelll ! theory of autonome 


reactivit 


190 The Action of Miltown on Rats Trained to 
Concurrent Variable - Ratio Avoidance 
Schedules. L. Moumenco (Italy 


Im the performances of 10 albino rats males and 
feral on nmoulupl neurrent schedules of 
avoidance and variabie-ra reinforcements the 
following parameters were measured rate of 
responding on the food re-enforced (‘right lever: 
2 rate of avoidance esponses (left lever 

>) number of avoided electrical shock and 
+) mean time between the presenta of the 
warning stimulus and the response (dela 

Differences between «+ ects and between sexes 
at different doses of 1 iltlown were statistically 


anaiysed 


The rates of the food re-enforced ar ot the 


avoidance responses were both reduced by miltown. 


Only the first one, however, showed significant 
differences between subjects, between sexes and a 
linear correlation with log doses 

Decrease in the number of avoided shocks was 
particularly evident with the higher doses: the 
differences between subjects and betwee sexes lor 


this last effect were not significant. 


1961 


a 
7 
oun chemical group iologically active sub- 
Vol. 8 
‘ 
; relat nthetic peptides, prepared in the author's 
laboratory, is exemplif 
amon 
compound debated 
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The delay showed an increase particularly with 


the higher doses of miltown, the differences between 
sexes and between doses being statistically signifi- 
cant 

These results are tentatively explained in terms 


of motivational effects 


Individual Variations of Pharmacological 
Central Reactions. (, and M. 
Baspini Italy 
The wriability ol pharmacological central 

reactions, more ¢ vident than in other organs, is 


generally considered a drawback to the elaboration 


of significant tests. In the higher central functions 


a number of complex factors play a role, whose 


summation leads to responses often not accidentally 


peculiar to the given subject (man or laboratory 


study Im the 
tions the problem of individual variability 


animal ndet analysis of psycho- 


tropic a 


is by no means to be considered as marginal. 

The authors therefore report data obtained 
through studying general activity and avoidance 
behav in rats An analysis of motor responses 
to excita drugs shows their relation to some 
parameters of normal activity the type of which may 


change a rding to the nature of the drug con- 


sidered 


rats trained with a 


action of caffeine on avoidance behaviours in 


unber of tests (re- 


comstant 


inforcement for every missing conditioned response 


was then investigated he alkaloid administra- 


tion alter ippression ol reintorcement re sults in an 
The effect is more 


had 


increased level of performance 


remarkable in those animals which poorer 


learning es ilts and which showed a prompter 
tenden to extinction when reimlorcements were 
suppre 

The a ws discuss their data and conclude that 
the anode of appearance of pharmacological central 


response variability may represent a uselul criterion 


in characterizing psv¢ hotropi drugs 


192 Electroencephalographical Discrimination be- 


tween Sedato-Hypnotic and Major Tran- 
quillizing Effects in Rats with Non-Extin- 
guishable Conditioned Reflexes. Ke 
K. M (Hungary 


‘YAR and J 


Previously it was reported that a non-extinguish 
able « tioned reflex elaborated im rat vith 
electric shock £110 \V was highly resistant to ever 
larg of sedato-hypnotics, but was selectivel) 


inhibites mall doses of the major tranquillizers. 
On the basis of this phe nomenon a simple method 
sed for discrimination between the above 


NS 


has been shown that in rats with such a 


Was prop 


types of depressants (“jumping test 


Recently, it 
non-¢ xtinguishable con litioned reflex the con- 
extremely long- 
eralized arousal reaction in the EEG 


shocks of 110 \ 


ditioned stimulus maintains an 
lasting ger 


In rats conditioned with electri 
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59 


and injected with relatively-high doses of sedato- 


hypnotics (e.g. 40 mg/kg phenobarbital) there 


occurs only a very limited tendency to the habitu- 


ation of the generalized arousal reaction evoked by 
stimulus Low doses of 


the conditioned major 


1-0 mg/kg reserpine) completely 


The EEG 


patterns after reserpine treatment do not differ from 


tranquillizers (e.g 


inhibit this permanent arousal reaction 


those of non-conditioned rats and rats with an 


extinguishable conditioned reflex 
Che data confirm the specificity of the “jumping 
test”’ in the screening of major tranquillizers and 


a special state of the brain stem reticular 


suggest 


formation in non-extinguishable conditioned re- 


flexes. 


and (1958), Ar 
8, 330; (1959), ibid., 9, 663 
2. Kevemen et al., EEG Clin. Neurophysiol. 


~neimitte lfors Aur 2, 


In press. 


A New Technique for Studying the Inhibitory 
Effects of Drugs on Discriminatory Avoid- 
ance—escape Habits in Rats. (©. |. Eb. J. 


NremMeceers (Belgium 


\ special Warner-type avoidance—escape shuttle 


box consisting of three identical compartments was 
used for inducing typical discriminatory avoidance 


habits in rats, and the inhibitory effects of various 


drugs on this type of behaviour were studied 


Each experimental session has a constant duration 


of 5 min and consists of several successive recycling 


conditions In order to avoid shock the animal 


must learn to jump into the green compartment 


ory warning signal. 


whet aud 


Selection of the 


presente d with an 


yellow compartment or failure to 


make an avoidance response within 10 sec is 


punished with shocks from the grid The animals 
must also learn not to leave tl ale green compart- 
ment unless presented with the next warning signal. 

\lter about 50 daily training sessions about a 


third of the rats are adequately trained, i.c. succeed 


in avoiding punishment consistently by continu- 


ously making the appropriate discriminatory avoid- 
ance response 

It was found that a series of neuroleptic agents 
chemically related to chlorpromazine or to halo- 


inhibitors of the avoidance- 


habits of these adequately trained 


peridol are selective 
rats at dose le vels 
producing overt signs of neurological 


Failure 


significantly higher dose levels 


not inipair- 


ment to discriminate is observed only at 


The Action of Some CNS Depressants and 
Stimulants on the “Carried” Extinction in 


Rats. Beccari and L. Mo.inenco (Italy 
After rats have been conditioned in a double 
lever Skinner box to obtain reinforcements at a 


fixed ratio schedule from one lever only, reinforce- 


rats have 


ments are disconnected from the lever the 


= a 
| : 
| 
7 
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been trained to operate on and connected to the 
other one 


Phe development of a positive drive for the last 


lever “carries” on the ri extinction for the 
former, so that complet reconditioning occurs 
sooner than im ordinary extinction Furthermore, 
the adjustment to the ew conditions may be 
rep uted SUCCUSSIVE trials ir which Casc sore 
legree on facilitation occurs and a change in shape 
{ the extinction curves has been observed. 

Attempts to fit these ¢ es by an unitary analy- 
ical formula failed 1 satisfactory results, 
because ol several tactor ved 


Owing to the lever loca in the cage, changes 


from right to left or fror it to nght are not equiva- 


lent. the stead static extinction curves being 


reached more easily when the reinforced lever is 


nearer to the food tra Ditlerences were also 
observed between mal and females, the former 
responding with a higher ite on both levers 

The action displayes me CNS depressants 
Phenobarbital, Chlorpr azine Miltown) and 
stimulants (Amphetar has been investigated 


at three dose levels for a lrug, using a total of 
8 animals of both sexes I rate of change im the 
responding activity ma accounted for by the 


psychopharmacological properties of the drugs 


tested 


Assessment of Pharmacological Actions upon 
the Brain, Based upon Experimental Studies 
of Habituation. | M United 
Kingdom 


CiLASER 


Habituation is the gradual diminution of re sponses 


to repeated stimuli Ir un it can be inhibited by 
chlorpromazine hydro and there 
may be some similarity between the actions of this 


drug upon disorders of mind and upon habitu- 


ation This can be stu 1 further in rats by a 
method which involves first the training of conscious 
rats to the experimental ations (including im- 
mersion of their tails in water at 31 “¢ and then 


repeated immersions of tl ils to a constant level 


im water at 4 ( Nut ic counts of the rats’ 
electrocardiographic impul are made before and 
durme unmersions of the tails at 4 ( During 


cooling of the tails the heart rate rises about 10-20 


per cent above its level at 3 ( but if the tails are 
immersed several times daily at 4 C for about 10 
days, then this increas the heart rate becomes 


gradually less That such a lessening of the rise of 
heart rate is brought about by the brain was shown 
experimentally by the fact that rats with bilateral 


superficial lesions of the ntal areas of the brain 


showed a constant increase of the heart rate during 
repeated immersions of the tail at 4 C over 10 days, 
although rats with lesions clsewhere on the brain 


surface behaved very similarly to unoperated 


controls.” This method thus allows quantitative 
assessment of a reproducible response to a precisely 
defined stimulus, and it can be used to study drug 


actions both upon responses in unhabituated ani- 


of Pape rs 


mals and upon habituation. Moreover, because of 
the relanonship of habituation with specific areas 
of the brain, this technique can sometimes show how 


certain drugs act upon the brain. 


1. Griaser, E. M. and P. S. B. (1955 
Brit. J. Pharmacol., 10, 429 
2. Graser, E. M. and Lee, 1959. ¢ Scr... 


18, 6! 

3. Graser, E. M., Haus, and Wurrrow, G 
( 1959), 7. Physiol., 146, 152 

Griaser, E. M. and Grirrin, J. P. (1961), 7 
Physiol., 155, 54-5, Proc. 


Studies on the Functional State of Brain in 
the General Action of Procaine. (|. |. 
and T. M. Kucnerenxo (U.S.S.R.). 

carried out on dogs and 


Experiments were 


rabbits Procaine was administered subcutaneously 
to ensure a slow entry into the bloodstream and 
gradual development of the general action. The 
results were as follows: 

(1) The 


rabbits evoked by large doses of procaine 150-200 
effect of this 


general clonic and tonic convulsions in 


mg kg) depend on the drug on 
diencephalon 


/, Investigation of the conditioned reflex activity 


in dogs during the gencral action of procaine 
revealed that the top centre of the brain were the 
most susceptible part of the central nervous system 
to this drug. Small doses of procaine (1-2 mg/ke 
elicited a stimulating effect with an increase of the 
reflexes: large doses of 


positive conditioned 


procaine (10-20 mg/kg) produced a depressant 
effect. 
3) Studies of the effect of constituents of procaine 


on the conditioned reflex activity revealed a stimu- 


lating effect from p-aminobenzoic acid and a 
depressant effect from diethylaminocthano! Both 
substances proved to be much less active than 


showed that the 


The se 
effect of procaine on conditioned reflex activity was 


procaine experiments 
due to its unsplit molecule. 

+) In experiments on dogs treated with sulphanil- 
amide, it was found that both p-aminobenzoic acid 


and procaine failed to stimulate conditioned reflex 


activity Thus with regards to the functions of 


highly developed cerebral nerve cells competitive 


antagonistic relations were established between 


sulphsnilamide and p-aminobenzoic acid or pro- 
caine similar to those prey iously demonstrated with 


these drugs in their action on certain bacteria. 


197 The Effects of Vitamin B,., B, and Procaine on 


the Conditioned Escape Response. R. 
Kiesewerrer, R. Irrernem and J. GesHarp 


Germany 


Rats from the Wistar-strain were trained to learn 
a conditioned response with a buzzer as conditioned 


sumulus and an electric shock as the unconditioned 


Vol. § 
196 
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stimulus. The stimulus-schedule was that of Knoll 
and Knoll. In the first 10 days (first period) the 
conditioned stimulus was reinforced with the electric 
shock. In the following period (second period) the 
conditioned stimulus was given alone. In one 
group, each animal was given 100 ug/kg Vitamin 
B,, i.p., in a second 50 mg/kg Vitamin B, i.p., in a 
third 25 mg/kg procaine subcutaneously and in a 
fourth 0-5 ml NaCl-solution The results were 
statistically analysed by the Kruskal—Wallis test. 
The latent period of Vitamin B,,.-treated animals 
was not any different from that of animals treated 
with the other substances or the controls in the first 
training period. The number of negative responses 
however is smaller after Vitamin B,,. In _ the 
second traing period there was a significant increase 
in the latent period and the number of negative 
responses. Vitamin B, and procaine have no 
effect in comparison with NaCl-treated controls. 
All the Vitamin- and procaine-treated animals 
showed a great increase in body wt. (nutrition- 
effect). The effect of Vitamin B,, is, as in our 
earlier investigations on the suppression of strych- 
nine-induced convulsions and the isolation-induced 
ageression-behaviour, like that of a weak tran- 
quilizing agent. 


Pharmacological Observations on the Re- 
sponses to Afferent Stimulation of the 
Vagus Nerve. J. A. Izqurerpo, A. J. KAUMANN, 
J. D. Coussto and I. Izgurerpo (Argentine). 


We studied the responses to afferent stimulation 
of the vagus nerve (A.S.V.) in 135 dogs. The 
following effects were recorded: (1) vascular effects 
pressor, depressor, biphasic or no _ responses 
2) ECG effects in 28 dogs: bradycardia (46 pet 
cent), tachycardia (14 per cent), modifications of 
70 per cent); (3) inspiratory apnoea; (4) increased 
anaesthesia; and (5) changes in duodenal motility 

15 dogs 

[-wave Pressor responses were enhanced by 
cocaine, diphenhydramine, serpentine, imipramine 
and pirogalol; attentuated by reserpine (inversion 
adrenergic and ganglionic blocking agents and 
adrenalectomy. 

Depressor responses were enhanced by reserpine 
and attenuated by imipramine (in acutely reserp- 
inized dogs) and diphenhydramine. 

Tachycardia and changes in P-Q, S-T and T- 
wave similar to those produced by norepinephrine 
were more apparent after imipramine. 

Inspiratory apnoea was apparently unmodified 
by the afore-mentioned drugs. 

According to our results, A.S.V. effects may be 
due to activation of central regulatory areas of the 
sympathetic tonus, excluding the area postrema 

whose destruction did not alter A.S.V. responses 
and those areas involved in the carotid occlusion 
reflex. 

Phis central activation would provoke peripheral 
and adrenal liberation of norepinephrine (as 
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evidenced by ECG and imipramine) and epine- 
phrine (as evidenced by pirogalol and eventually 
by ECG 

In our experience, angiotensin, 5-HT and vaso- 
pressin are not responsible for A.S.V. responses 

ECG and blood pressure studies). 

Variations in our results may be ascribed to 
previous differences in the central regulation of the 
sympathetic tonus of dogs, which may be influenced 
by a number of factors: anaesthesia, age, sex, etc. 


Effects of Drugs on Timing Behaviour. G. 
Marru and D. Costantini (Italy 


The effects of amphetamine, caffeine, atropine, 
pentamethylenetetrazole, diethyloxazinedione, §- 
phenylisopropylhydrazine, iproniazid, LSD,,, 5- 
phenyl - 2 - imino - 4 -ketooxazolidine and phenyl - 
cyclopropylamine, have been studied on timing 
behaviour of conditioned rats. The experimental 
situation was that described by Sidman and termed 
“differential reinforcement of low rates’’. In brief: 
the animal must space his response in time if he is 
to secure the reward. In our condition a lever- 
pressing response produced the reinforcement only 
if it followed the preceding lever-pressing alter an 
interval of at least 20 sec. 

The data have been analysed by plotting the 
probit of per cent cumulative responses “‘emitted” 
in every 2 sec interval after each reinforcement, 
against the log of the time between two reinforce- 
ments and then calculating the time corresponding 
to the maximal response rate (and its confidence 
limits). The changes in patterns of behaviour 
produced by the mentioned agents may be sum- 
marized as follows: 


\mphetamine—1I-—2 mg/kg orally produces a 


slight anticipation of the maximal frequency of 


responses; this effect is more marked after 2-5 mg/ 
kg. The distribution however appears regular and 
the number of responses, for a 2 hr interval, is 
increased. 

Phenylcyclopropylamine—at 10 mg/kg orally 
produces similar changes, and tends to shorten the 
inter-response times. However the maximum 
effect is reached 15 hr after administration. No 
effect was detected with a dose of 2-5 mg/kg. 

$-Phenyl-isopropylhydrazine—at 5 mg/kg orally 
does not significantly affect the timing behaviour, 
while at 20 mg/kg depressed the total output and 


almost completely does away with all evidence of 


timing behaviour. 
Caffeine 
not produce any apparent changes. 


in oral doses from 1-25-10 mg/ke does 


Pentamethylenetetrazole and dioxone—are simi- 
larly ineffective and only in doses of 20 and 5 mg/kg 
respectively) produce a decrease of responses. 

Atropine—0-2 mg/kg (rally) does not produce 
any apparent effect and at | mg/kg slightly flattens 
the response distribution. 

Iproniazid—at 20 mg/kg day i.p. for three days 
dec reases the total output and makes the distribu- 
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tion irregular; a sing! ) mg kg i.p. dose does not 


apparently affect th ine behaviour in the 18 hr 
PI 


following admuinistrat 
LSD is ineflecti ut U-l meke orally: at 


0-5 mg kg it complet away with all evidence 


of umuing behaviour 


The preliminary data here presented, indicate 
that only some related by thew 
chemical structure i abic to produce typical 
changes of the “spac ponding’ without cither 
depression of the tota t or abolition of timing 


200 Enumeration of Catecholamine—containing 
Heavy Granules of Adrenal Gland. W. K 
Burack, P. R. Draskoczy and N. Werer 
U.S.A 


\ nethod ha Deer eveloped tor counting 


catechoiamine-containi avy granules isolated 
rracdi t det ation ol the large 
granuic tractor na homogenate ol 
low wirenal gland | AVY granuic pad is 
ger chomogenized " lution of 1-8 M sucrose 
containing 0-01 M EDTA and an aliquot is mixed 

measured { counted, washed 


pendcd 


Ad the muxtur m a @iass shde and 
im rsi wit! i ntrast 


an 


200) iveraged range 

10 Correlation of th biochemical data 
hea inule d t nca case ar 


are iargyei in the Oo im 


BLascnKko ef 19% 7. 133, 548. 


Effect of Some Drugs on Noradrenaline 
Release from Nerve Granules. 5S. von 


Evier and F. Laswaye ‘ let 


lransmuitter granules « ¢ noradrenaline 


can ated tt i? ates OFT press punce of 
adrenergic nerve total activity m 
bovu plenic nerve " average, 28 per cent 
was found im the eranul [he granules show no 


of Paper 


loss of noradrenaline over many hours in isotoni 
neutral solutions of K-phosphate at 0-4 C, but 
rapidly lose their contents on addition of acids, 
detergents and certain drugs, or when exposed to 
37 C or higher temperature 

Reserpine releases noradrenaline when added in 
concentrations of 0-1 mg/ml or more to resuspended 
granules However, during incubation at 20°C the 
spontaneous release of noradrenaline is almost 
completely blocked by reserpine 1-10 ug/ml, added 
directly to the granule suspension. Partial block 


i noted even with 0-0! ug/ml, if the granule 


suspension is pretreated with reserpine for 30 min at 


+ ( The releasing effect of tyramine'* 


Is pre- 
vented by reserpine 1-10 uwe/mil, but not by 0-01 
0-1 ug/ml Ihe blocking of NA release in oligo- 
dynamic doses is believed to be the underlying 
factor for the NA depletion of organs, assuming that 
resynthesis and/or uptake is similarly blocked 
Blocking, though less complete, has also been 
observed for cocaine, xylocaine, TM-10 and 
phenoxibenzamine, but not for guanethidine. In 
higher concentrations cocaine, xylocaine and TM-6 
mecrease the rate of release of noradrenaline from 
nerve granules, like promethazine and catechol, 
ile acetylcholine, 5-HT and nicotine appear to be 


thon 


At 
Storage granules from the adrenal medulla of the 
mow a slower rate ol spon tancous release 
than nerve granules The rate of release can be 


greatl enhanced by admunistering dopa to the 


ER v. and Hittarp, N 
Nature 177, 44 
2 uLer, U.S. v. and Lasmayxo, F. (1961), Act 


Scand., 51, 193 
JuLer, U. S. v. and Laswayxo, F. (1961), 


1960 


The Lecal Release of an Adrenaline-like 
Substance during Inflammation. Db. A 
Wi onsy and W SPECTOR United 


We have previously shown that the administra- 
xnlase NLALO nhibitor 
yreatl increased capillary permeahuality 


tha “ mimra Kin alter thermai in ry 

We hav now extended r observation to 
chemical and radiation myury Pretreatment of 
rat ith M.A.Q. inhibitiors leads to a marked 
dims thon of increased capillary permeability alter 
all the forms of injurious stimuli The mode of 
act he M.A.O. inhibitors is thought to be the 
preservation of a substance closel resembling 
adrenaline released locally during injury Thus 
the inflammatory action of these compounds can be 
imitated by systermcally administered adrenaline, 


bet me Hyaroxytry ptanune, of noradrenalin 


Vol. 
196 


7 
behaviour 
| 
‘ ing th i cell and " granule clements, am animal 
estimat { the numb latter mav be ob- 
tai 1} ul o nea granules 
4 
intragranular cenira atecl amines well P 52, 13 
in fon ills lala granule +. ScwtmMann, H. | Exp. Path 
ca ar resistance to Pharmas , 238, 
how m tre u ica yranuir 
these findings reintorce the v that catecholamines 202 
[his method of counting has also been applied to 
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i Al SAM 
Al, 
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In addition, the effect of the M.A.O. inhibitors 
means of a_ systemically- 
but not by 


may be reversed by 
administered adrenolytic (dibenamine 
low doses of lysergic acid and its derivatives antag- 
onistics to 5-hydroxytryptamine. 

No inhibition of increased capillary permeability 
was observed after pretreating animals with pyro- 
gallol, the inhibitor of catechol-o-methy! transferase, 
normetan- 
acid 


or alter treatment with adrenochrome, 


ephrine, or 3-methoxy-4-hydroxy-mandelic 


V.M.A. 
The inactivation of this vasoconstrictor amine 


apparently proceeds throughout the period of 
increased capillary permeability 
Immediate local application of M.A.O. inhibitors 


after thermal injury is followed by a marked sup- 


pression of inflammatory oedema 


The Mechanism of Catecholamine Release by 
Tyramine. H. J. ScuimMann and A. 


Germany 


Phe indirect sympathomimetic action of tyramine 
is assumed to be mediated by a liberation of nor- 


adrenaline and adrenaline. In the suprarenal 


spleni nerves 


medulla as well as in sympathetic 


these catecholamines are mainly stored together 


with ATP in specific elements of the cell, the chro- 


maffin granules. When isolated chromaflin gran- 


ules from suprarenal medulla of cattle are incubated 


in isotoni icrose—phosphate buffer of pH 6-8 at 


37 im alr a spontaneous release of the stored 
ATP takes place \s 
the percentage decrease of both catecholamines and 


ATP is nearly equal ATP 


remains unchanged By addition of tvramine, the 


catecholamines along with 
he molar ratio amine 


spontaneous release of catecholamines is enhanced 
ATP release is not Therefore, the 
ATP is changed to lower 


The amount of the released catecholamines under 


whereas the 
molar ratio amine values 
the influence of tyramine is replaced stoichiometric- 
ally by an uptake of tyramine When tyramine 
causes no liberation of catecholamines—incubatio 
at 0 ¢ no uptake of tvramine by the granules can 
be observed 

Experiments with isolated perfused suprarenal 
have shown that tvramuine ts able to release catechol- 
amines also from intact cell 

The results are discussed with respect to the 
mechanism of the acuion of tvramine as well as of 


other “indirectly” acting sympathomimetic amines 


Growth and differentiation of the sympathetic 
been shown to be under control of a 
protem (N.G.1} 
N.G.I 


totally destroys the 


svstem have 
specific Injection of an anti- 
serum to the in newborn mammals nearly 
sympathetic ganglia As a 
result of this treatment one can obtain large colonies 
of adult animals without sympathetic systems The 


purpose of this investigation was to compare the 


content of sympathetic transmitters and of mono- 


MAO 


amince-oxidase peripheral 
control and 


activity at the 
level in immunosympathectomized 


animals 
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204 Effect of Tyramine and Meta-Tyramine on 


Perfused Ears from Reserpinized Rabbits. 
F. P. LupueNXa (U.S.A 


Excised ears were periused v ith Krebs-— He nseleit 
solution at 34 ly 
medicated rabbits, m-tyramine 


preparations trom un- 
}-OOH-phenylethyl- 
amine, m-T) and L-norepinephrine (NE) were 
approximately 5-10 and 250-500 times more vaso- 
respectively, In 
$3 ke, 


davs) the m- 


constrictive than tyramine (1 
preparations from reserpinized rabbits 
subcutaneously daily for | t l and 
NE/T activity ratios were larger, mainly because of 


increased sensitivity to m-T and NE In unmedi- 


cated and reserpinized rabbit ears, perfused for 2 or 


vernight with- 


3 consecutive days, but kept « 
out perfusion, repeated injections (30-38) of T 
continued to produce undiminished intense 
constriction. 

results reported from various 
laboratories Rand’s 
hypothesis, that tyramine acts indirectly, by the 
local release of stored NI According to these 


investigators, the mean NE cor 


Experimental 


tend Burn and 


to ipport 


itent of the reserpin- 
ized rabbit ear is approximately 0-03 u/g (0-6 
0-7 per ear It would be difhcult to explain the 
results reported above by assuming that the effect of 
38 injections of T made over a period of 3 days was 


such amount of stored NE. In 


re peated 


dependent on 
addition, tachyphylaxis did not occur or 
injection, which would have been expected if the 
effect of T 


amount ol stored 


depended on a nstantly decreasing 


NI It i 


mechanism is required to explain the 


concluded that an 
alternative 


action of tyramine on the rabbit car. 


Quantitative Aspects of the Restoration of 
Effects in Reserpinized 


and G. Sepvaui 


Vasoconstrictor 
Cats. 5 


Sweden 


Reserpine 5(mg/kg) causes a complete inhibition 
ol the eflects ol 


vasoconstrictor eflects can be restored by infusion of 


nerve activity The 


vasoconstrict 


doa, dopamine, nor-adrenaline and adrenaline. 


Important quantitative iflerences im the vaso- 
constrictor responses fe eve! 

Vasoconstrictor effects in skeletal muscle vessels 
could be evoked by sympathetuc chain stimulation 


at least one hour after the intra-arterial intusion of 
nor-adrenaline had been finished The same was 
true after dopa and dopamine infusion but not after 
administration of adrenaline Che threshold doses 


for dopamine and nor-adrenaline were 25 ug, for 
dopa 2 mg and for adrenaline 100 ug The 


frequency-response curves obtained on stimulating 


the sympathetic chain and measuring blood flow in 
a muscle region alter intra-arterial infusion of dopa, 
dopamine, nor-adrenaline and adrenaline differed 


significantly from the trequency-—response curve 


obtained from contro] animals, i.c. animals which 


had not been treated with reserpine and in which no 


| 
ol. 8 % 
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infuses i the ment ibstances had been been shown to cause catecholamine depletion, 
pertormed som pharmac ological comsequences of thas pro- 
cedure have als been investigated Pressor 
responses to injected adrenaline, noradrenaline and 


l. Bow H. and Ray M. ] 7 Physio tyramit were found to be modified by this treat 
144, ; met lifferences in the actions of these amunes 

2. Ro S. and Kos \ 11 icta Physiol revealed by acute dibenzyin treatment, chron 
52, 53 dibenzyline treatment and treatment with reserpine 


discussed 


The Effect of Drugs on the Uptake of Isotopic 
Norepinephrine in Various Tissues. 1. | 1. Axecron, T., Warrey, L. G. and Herrrine, G 
Denoier and E. O. Tm Germany 1960), Nature (Lond.\, 187, 604 

Penneraruer, J. N. and Rann, M. J. (1960 


Jeotopicall labelicd ca holamines enter slices j. Ph 14, 977. 
5. Suarpmo, S. (19568 


icta Phy 


| 208 Adrenaline-Noradrenaline Uptake in Rat 
Organs. ©. R. Srrowe rap (Canada 


\I bretyi K cme and rescu It is well-known that following sympathet« 


denervation, the catecholamine content of an orgat 


reduced, noradrenaline more so thar 


ter i rami | amphetamine and In the present experiments no noradrenalin 

mescalir are partial ' Dibenamine cr be detected in the submaxillary and parotid 1961 
and et nin are giana i the rat one week alter excimon of the 

ina \lany f bitor compounds superior cervical ganglior vhile some adrenaline 

enha harmac norepine wa ll present When the suprarenal medulla a 


It is px " centrating mect were removed in idition to denet 


ation of the 


mca i sting phys gical salivary glands no catecholamines could be detecte 


Hi in pretre ed with Ler lid not change the catechol 


wiands or the 


thyr al repinephrine) took amum nient of the sali 


up as run as controls incubated Fr these experiments it was concluded that the 


ine stored cells other than the sympathet« 


be derived ecither from material svn 


thesized in the sympathetic nerves or im the 


Modification of Noradrenaline Uptake by been excised one week previously, only small 
Dibenzyline. |. \. Hanwvey and J. N. Pernt ar f noradrenaline were found in the salivary 
FAT x Australia gland 

One hour after injection of | me adrenaline th 


kK vork has ied ggestions that uptake adrenaline content of the heart and salivary gland 


{nora : nts of tep om the va gt p to 10 times normal) and the nor- 


phy 4 . " Wi adrenaline content was decreased im the heart an 
hay of the submanillas gianc 13-23 normal If the 
adr ching m the supe r cervical ganglion had been removed on: 
take radrenalu at The results veek reviously the adrenaline content alter 
obta tt ‘ ication of nor imjpecthor vas low, of the same magnitude as thos 
adrena iptake b ! In the kidney lor noradrenaline m the similar experiments 
wher action of nora aline Is excitor, uptake Furthermore the adrenaline or noradrenaline 
was < 7 y prevent in the uterus, where conter { denervated glands after catecholamine 
the acti { noradrenal i inhibitory, uptake injections were similar to the adrenaline contents of 
remained unallected denervated glands of animals with intact supra- 


Since prolonged treatm vith dibenzvline has renals 


4 
will be 
and transport mv ihe latter, which 
act flux m media con 
tain mug phrine, 
aln pl y M erpan cocal 
nam ure approxima ibi AS reserpine 
but iysiologica reserpine is with 
phri 
ani 
activi 
wit " acd 
te bt radwact yin th ner 
pour al 1} ability of rat organs to accumulate catechol 
ren ru rent am the blood was theretore studied turther 
meta ‘ “iucts of aroun Cn r alter the myecth { | me noracdret 
Caw percentages alter aline imto previously dem lated rats the nor 
thyroxn re wet, U, 4 a at adrenaline content of the heart and of the sub 
maxillary and par vid glands was greatly increase: 
) ie ul ganglion had 
< 
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209 The Effects of Drugs on the Noradrenaline response 1s « flected by a release of catecholamines 


Uptake into the Heart. FE. Muscno. CA) in both species. It is conceivable that the 
comparable physiological effects of SKF 385 on 


(Gsermany 


heart muscle from the cat and rat and the observed 


The effects of drugs, known to modify the action difference in response of MCA to administration of 
mpathomimetic amines, on the noradrenaline this MAOI might be explained by a difference in 


the metabolic mechanisms available for its bio- 


uptake into the heart were studied in the pithed 


rat. Noradrenaline (5-20 ug per rat in 20 min transtormation in the two species \ study of the 
was infused intravenously and the heart excised in fro metabolism of norepinephrine (NE) by 
> min lat Infusion of 5 and 20 ug of nor- heart homogenates disclosed a rapid rate of meta- : 


bolism by 


adrenaline caused an increase in heart noradren- bolism by rat heart but little or no met 


aline concentration by 39 and 69 per cent, cat heart unless ATP and L-methionine were added. 


These additions did not enhance metabolism of NE 


respecti 
Reser} rie and cocaine" are known to block by rat heart Disapp« arance of NE in rat heart . 
the noradrenaline uptake into the heart The homogenates containing added ATP and L- 
specificity of the action of cocaine (0-15-20 me/ke methionine was inhibited by SKF 385 but not 
has been investigated With infusions of 5 and 20 affected significantly by catechol SKF 385 did not 
ug of noradrenaline, the doses of cocaine needed inhibit metabolism of NE by cat heart homogenates 


nor- supplemented with ATP and .-methionine but 


for 90 per cent inhibition of net uptake of 


adrenaline were 0-7 and 10 mg/kg, respectively catechol did These results indicate that the pre- 
dominant CA inactivating enzyme in the mvyo- 


cardium of the rat is MAO and in the cat is catechol- 


For a given dose of cocaine, there was a significant 


correlation between increase of the pressor response 
to a test dose of noradrenaline and inhibition of the O-methyl transferase 


noradrenaline uptake into the heart 

Drugs chemically related to cocaine such as 211 The Potentiation of Adrenaline and Nor- 
adrenaline by Cocaine on the Innervated 
and the Denervated Nictitating Membrane 


ol. 8 
96 


alpha-cocaine, tetracaine and atropine (10-20 mg 


ke), did not alter the noradrenaline uptake or cause 


supersensitivity towards noradrenaline. Noradren- of the Cat. W.R. Kukoverz and F. Lempeck 

aline ptak was unchanged after dibenamine \ustria 
1) me ke Dut completely blocked by dichloro- 

woprenaline (DCI, 30 me/ke Consecutive doses of 0-1-10-0 ug / ke adrenaline 
It is concluded that injected noradrenaline not and noradrenaline were injected intravenously to 

only combines with adrenergic receptors but is spinal cats. Contractions of both nictitating mem- 

stored at other sites as well. Cocaine prevents branes one of which had been denervated one week 


ere recorded Subse- 


uptake t these sites, thereby increasing the prior to the experiment w 
amount noradrenaline available for combination quently, 3 mg kg of cocaine were given and the same 
lrenergic receptors DCI blocks both the doses of catecholamines were injected again. On 


with adren 
uptake into stores and the combination with the innervated membrane the well-known potenti- 


ation of the catechol eflect by cocaine occurred. 


receptors 
On the denervated nictitating membrane, however. 
cocaine completely failed to potentiate the eflect of 
l. Muscno.t, I 1960), Arch. Exp. Path. Pharmak., adrenaline or noradrenaline 
240, 244 These results are in agreement with the obser- 
2. Muscnoir, E. (1960), /bid., 240, 8 vation of Hertting ef ail 1961) who found that 
Axecrop, J.. Warrey, L. G. and Herrrinc, G denervated tissue did not take up *H-noradrenaline. 
1960), Nature (Lond.), 187, 604 Cocaine, which presumably exerts its potentiating 


effect on the action of catecholamines by blocking 


210 A Species Difference in Metabolism of Myo- their unspecific receptor sites around the nerve 


cardial Catecholamines. Ff. &. Suiporman and endings and hereby making available more cat- 
N. D. Goupperc (U.S.A echolamines to the specific receptors, would as a 
result ol the denervation be deprived of its substrat« 
We previously demonstrated a depletion of mvo and, therefore, not be able to produce potentiatior 
cardial catecholamines (MCA) in ne species (cat 
and an increase in concentration of MCAin another 212 The Influence of Reserpine on the Reactivity 
species (rat) in vivo by the monoamine oxidase of Isolated Rabbit Aorta and Carotid 
inhibitor (MAQOI), 2-trans-phenylcyel ypropylamine Artery. ( N. Guus and ( M. Yares 
SKF 38 \ positive inotropic effect is produced Canada 
by SKF 385 on isolated atria of both species This 
action is blocked by pretreatment with dichloro- Pretreatment of rabbits on each of 2 days befor: 
isoproterenol or trimethyl (2-(2 :6-xylyloxy )-propyl )- use with reserpine (2 mg/kg i.p. first day and 2 mg 
ammonium chloride and abolished or greatly ke i.v. second day completely abolished the : 
: reduced in preparations from reserpine-treated secondary contraction of rabbit aorta and carotid 
animals This evidence suggests the inotropic artery which normally follows the cessation of an ‘ 


bb fhstra ts 


alternating current stimulus 15 : for 
10 sex The adrenerex cking agent Piperoxan 
v g mil) was fou ‘ ave a similar, but rever- 
sible blocking etiect o econdary contraction 


thus confirming the observations of 
the catec! cor it of aorta 
reserpine-pretreat vealed signific- 


lower values tha faorta from untreated 


deplets catecholamine, previ- 
d by Burr ppears to be produced 


since we have iat it can be observed 


hr after the ; nistration of 2 mg/kg 
At this tr the secondary response 
stimulatior was also completely 
drochloride, in doses smaller than 
adrem blockade produced 
contraction aort The sensitivity 


aorta increased 
by 1 i pretreatment There 

a parallel ines f ensitivity of 
pinephrine a line, at tonne 
ywwing electrical 

Therefore, the 

stimula- 


the state ol 


213a Variations dans la Teneur en Adrénaline du 
Liquide Ayant Perfusé l’Oreille Isolée de 
Lapin I-Etude de l’Action des Adrénalino- 
Sensibilisateurs. rp, M. BeauvaLLet 

Savini et S. Lar France 
démontré que 

rime a infusions 
continucs Cispar t tres raprdement 
le Vadrén- 

te w loreilk 


irs intervenant 


1 d'un 
solute physiologique tens le Padrenalin 
ou bien un mélange d’adrénaline éphédrine 
cocaine ou 

L’ effet vasoconstricteur ¢s en gouttes par 
minute et la quanutée dans le pertusat 
est dosée par fluorometric rois mesure sont faites 

1) audébut: (2) lors di et (3) pendant 
la diminution de action 

Les perfusions A adrénaline provoquent une 
vasoconstriction peu durable avec itilisation 
destruction ou fixation), dés le début de la moitié 


de la quantité de neurohormone perfusée. Au 


of Papers 


moment de l’action maximale la quantité d’adrén- 
aline utilisée est plus réduite car il y a saturation des 
récepteurs. Pendant la diminution de la vaso- 
constriction cette quantité n'est que de 24 pour cent 
seulement par rapport a la concentration dans le 
liquide de perfusion. 

L’épheéedrine et la cocaine renforcent la vaso- 
constriction plus qu’elles ne la prolongent, tandis 
que l’iproniazid la prolonge trés nettet 

Le rapport entre la quantité d adrenaline 
tissulaire hixee éventuellement libér par la 
tvramine) et celle détruite nous renseiencra-t-elle 

‘influence des différents facteurs biochimiques 
pharmacologiques dans la vasoconst ion des 
vaisseaux? La discussion porte sur | le de $ 
facteurs (adrénalino-sensibilisateurs, aminoxydase 
et son inhibiteur l'iproniazid, et )-methyl- 


transferase et son inhibiteur le pyrogal! 


213b Variations in the Amount of Adrenaline found 

in the Outflow Fluid of the Isolated Rabbit 

Ear. IL. The effects of adrenaline-sensitizing 

substances. RK. Hazarp. M. 

E. C. Savini and S. Larno (France 

Recent work has wn that the ntinuous 

infusion of adrenalin« isappears 

quickly from the plasma. In order t llow the 

fate of adrenaline im a less complicated s em than 
the whole animal, assavs were made on the tsolated 
rabbit car preparation 


was perfused with a physiological saline 


ontaining adrenaline or a ixture of 
with ephedrine, cocaine « romiazid 
w during the vasoconstrict lect was 
{in drops per minute and the « ntration 
naline in the outflow fluid was + ated by 
try Three determinations w« ude, the 
the beginning, the second at the time ol 
um vascular response and the third during 

the action 
tart of the per m, there sitory 
striction: only about half of the adrenaline 
mit in the perfusate At the t maxi- 
vasoconstriction, less adrenaline is Ke up or 
ed by the tissues, presumabl ecause ol 
aturation During the decrea if vaso- 
m only about 25 per cent of the adrenaline 

by the tissue 

and cocau potentiate the vVaso- 


constricuon, whereas rproniazid obvx prolongs 


it 

It is possible that the ratio between the amount of 
adrenaline retained by the tissues entually 
liberated by tyramine) and that destroyed may 
throw light on the role in asoconstriction of the 
different biochemical and pharmacological factors. 
The actions of adrenaline-sensitizing drugs, amine 
oxidase and its inhibitor iproniazid, catechol-O- 
methyltransferase and its inhibitor pyrogallol will 


be disc ussed 
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214 Effects of Cocaine on the Central Nervous 


System. E. Emecserc, H. Lesse and F. P. 
Gautt (U.S.A.). 


It has been found that cocaine, at a dose range of 
10-20 me/ke in cats, induces marked changes in the 
electrical activity recorded from the amygdaloid 
complex. Depending on the dosage these changes 
range from increase in the high voltage, 40 c/s, 
rhythmic pattern characteristic of this region, to 
convulsive discharges. These may be followed by 
generalized seizures. Equivalent effective dosages 
in rats are larger by a factor of 3 to 4 In both 
specie the concomitant behavioural changes 
strongly resemble those of “psye homotor epilepsy”. 

Studies on rats have shown that previous bilateral 
amyedaloid destruction prevents the appearance ol 
seizures after a convulsant dose of cocaine. Rats 
are significantly protected against cocaine-induced 
convulsions by chlorpromazine, reserpine, diben- 
amine and pyridoxine. Pretreatment with mono- 
amino-oxidase inhibitors potentiates the convulsant 
actions of cocaine, while inhibition of catechol-0- 
methvitransferase does not. 

It is proposed that cocaine acts selectively on 
brain structures employing an “adrenergic * type of 
transmission. On the basis of these data it is also 
proposed that serotonin may be an portant factor 


in transmission in the amygdaloid complex. 


Relationship between Anti-Arecolin Activity 
and Potentiation of the Pseudo-narcotic 
Action of Morphine by Atropine Substitutes. 
\. Herz (Germany 


Arecoline reduces the reaction to nociceptive 
stimulation in animals: this effect can be abolished 
by atropine-like substances possessing central 


activity Quantitative proof of the anti-arecoline 


potency of atropine substitutes 1 obtained by 


employing Haffner’s method of testing anaelgesia in 
mice \part from this, centrally acting atropine 
substitutes potentiate the morphine -induce d ps ido- 
narcosis in the rat. \ method has been developed 
to establish this potency quantitatively. 

The activity of about 20 substances possessing 
more or less marked atropine properties has been 
investigated in both tests: it was found that there 
exists a distinct correlation between the anti- 
arecoline activity and the morphine-pseudo- 
narcosis potentiating activity of the substances 
Most active is scopolamine; it is followed in some 
distance by hyoscyamine and antiparkinsoniar 
compounds, benactvyzine, trihexyphenidyl, 
akineton, procyclidine, caramiphen and others; low 
activity or none at all was observed, for example, in 
substances like diphenhydramine and orphena- 
drine and also in the dextro-rotary tsomers ol 
optidally-active atropine substitutes. The effective 
doses of the investigated substances differ by nearly 
10°, From these results it is suggested, that the 
potentiation of the narcotic equivalents of morphine 


activity by atropine substitutes originates in the 
inhibition of a central cholinoceptive system. 


Herz, A. (1961), Arch. Exp. Path. Pharmak. In 
press 


The Combined Action of Morphine and 
Atropine. R. (Finland). 


There are greatly differing opinions in the 
literature concerning the combined action of mor- 
phine and atropine given simultaneously. The 
earlier workers considered the joint action of these 
drugs antagonistic, later investigators reported that 
atropine enhanced the action of several central 
depressant drugs The author’s own experiments 
in white mice indicate that the combined action of 
morphine and atropine is synergistic, the type of 
synergism being additive. The criterion was lethal 
toxicity. The results will be presented mathe- 
matically. 


217a Der Einflu’ von Morphin und Laevallorphan 


auf Motilitét, Sauerstoffverbrauch und 
Rektaltemperatur sowie den Gehalt des 
Gehirns der weilien Maus an Kreatin- 
phosphat, ATP, ADP, Milchsiure, Glyko- 
gen und Coenzym A. ©. J. Esrier (Germany 
An weiBen Mausen wurde eine Stunde nach 
Verabreichung von Morphin und Laevallorphan 
3-H ydroxy-N-Allylmorphinan) einzeln und in 
Kombination der EinfluB auf die Spontanmotilitat, 
den Sauerstoffverbrauch, die Rektaltemperatur und 
den Gehalt des Gehirns an Kre atinphosphat, ATP, 
ADP, Glykogen, Milchsaure und Coenzym A 
untersucht Laevallorphan in einer Dosierung von 
0-5, 1-0 und 5-0 mg/kg s.c. fiihrte zu keiner sig- 
nifikanten Anderung der untersuchten Stoffwech- 
seler6Ben und der Motilitat Funfzehn me/kg 
Morphin s.c. riefen cine Steigerung der Spontan- 
motilitat auf ss 18-fache der Norm, sowie eine 
Senkung des Sauerstoffverbrauchs um 12 Prozent 
und eine Herabsetzung der Rektaltemperatur um 
2-2°C hervor Im Gehirn stieg unter Morphin der 
ATP-Gehalt von 1-94 auf 2-17 uM/g, der Gehalt an 
ADP sank um annahernd den gleichen Betrag ab, 
der Kreatinphosphat-Gehalt fiel vor 24 aul 
2-67 uM /e, die Milchsaure von 1-49 auf 1-19 uM/e. 
Der Glykogen- und Coenzym-A-Gehalt blieben 
unverandert 10 und im schwacherem MabBe 
0-5 mg/kg Laevallorphan wirkten gegentber 
Morphin antagonistisch. So zeigten Stunde 
nach gleichzeitiger \Verabreichung von me/ke 
Morphin und 1-0 mg/kg Laevallorphan Sauerstoff- 
verbrauch, Rektaltemperatur, ATP-, ADP- und 
Glykogengechalt des Gehirns keine signifikanten 
Abweichungen von der Norm Die Spontan- 
motlitat war gering gesteigert, der Kreatinphos- 
phatgehalt des Gehirns noch um 0-30 uM/g 
verringert. Der durch Morphin herabgesetzte 
Milchsauregehalt des Gehirns wurde durch Laeval- 


. 
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OS 


lorphan nicht beeinfluBr Fiinf me/ke Laevallor- 


phan normalisierten die durch Morphin veranderte 


Spontanmotilitat, die Rektaltemperatur und den 
Kreatinphosphatgchalt des Gehirns. Der Sauer- 
stoffverbrauch war signifikant gesenkt, desgleichen 


der ATP-, ADP- und Milct iregchalt des Gehirns, 
der Glykogengehalt war erhoht. 


217b The Influence of Morphine and Laevallorphan 


on Motility, Oxygen Consumption and 
Rectal Temperature and on the Creatine- 
Phosphate, ATP-, ADP-, Lactic Acid, Glyco- 
gen and Coenzyme-A Content of the Mouse 


Brain. (©. J. Estver (Germany 


effect of morphine and Laevallorphan (3- 


hydroxy-N-allylmorphinar when administered 


either separately or in on spontaneous 
motility, oxygen consumption, rectal temperature 
and the creatine-phosphat ATP, ADP, glycogen, 
lactic acid and coenzyr \ content of brain was 
investigated | hour after they had been given to 
white mice Laecvallorphan in doses of 0 1-0 and 
me s.c. did not ca any significant changes 
in the metabolic process tested or in motility 


Fifteen me ke of s.c. mort ne caused an increase of 


spontancous motility to times the normal as well 
as a decline in oxygen cor ption by 12 per cent 


and a lowering of the rectal temperature by 2-2 


In the brain, morphine caused a rise in the ATP- 


level from 1-94 to 2-17 uMe: the ADP-level fell 
approximately by the same amount; the creatine- 
phosphate level fell fror +24 to 2-67 uM /g, the 
lactic acid level from 1°49 to 1:19 uMige. The 
glycogen and coenzyme-A content remained un- 


changed Laevallorphan in doses of 1-0 me/ke or 


to a lesser extent of 0 ke had a morphine- 
antagonistic effect For « xample | hour after the 
simultaneous administration of 15 me/ke of mor- 


phine and of 1-0 mg/kg of Laevallorphan the oxygen 


consumption, rectal temperature, ATP-, ADP- and 
glycogen-levels of the brain showed no significant 
change s trom the norm Spontaneous motility was 


slightly increased, and the creatine phosphate con- 


tent of the brain was diminished by 0-30 uM/¢ 
The lactic acid content of the brain which was 
diminished by morphine, was not affected by 


Laevallorphan. Five mg/kg of Laevallorphan 


counteracted the changes in spontaneous motility, 
rectal temperature and creatine-phosphate-content 


of the brain due to morphine 


Oxygen-consump- 
tion was significantly diminished as well as the ATP-, 
ADP-, and lactic acid content of the brain: the 


glycogen content was raised 


Concerning the Analgesic and Antipyretic 
Activity of Some Anticoagulant Drugs and 
Vitamin K. V. Kovarcécix (Czechoslovakia). 


Siegmund eft al. have described a new test on 
mice suitable for the investigation of weak analgesics 
causing painful irritation in the viscera Their 


method was used to study the analgesic properties 
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of vitamin K, ethyl-biscoumacetate and phenylin- 
Although the 


properties of vitamin K are widely recognized, it 


dandione’ derivatives, analgesic 
was only possible to confirm this using d’Armour 
Smith's 


analgetics were found to be effective, none 


where weak 
of the 


method. In experiments 
anticoagulants had any marked effects. However, 
analysing their effect on pyrexia it was found that 
some caused further increase ol temperature, 
whereas vitamin K was practically ineffective \ 


critical analysis of the results was performed 


Analysis of the Central Effect of D-Tubocura- 
rine Chloride in the Cat. H. Kemacas 


Japan 


Cerebral electrical activities were recorded from 


six parts of the brain (caudate nucleus, amygdaloid 
nuclear complex, thalamic nucleus centre median, 
hippocampus, midbrain reticular formation, and 
cortex) of cats treated with gallamine tricthiodide 
and kept under artificial respiration. About 30 min 
alter microinjection of p-tubocurarine solution 
0-006 ml of 3 mg/ml) into each of the subcortical 
nuclei, seizure discharges started in the hippo- 
campus, then spread to other parts of the brain. 
Discharges were less marked when the cortex had 
partially been removed. Although similar seizure 
discharges were observed by topical application of 
the same drug to the cortex, the sequence of dis- 
charge spread was somewhat different from that 
after microinjection into other parts. The seizure 
discharges were not obtained by microinjection of 
analeptic agents which evoked seizure discharges 


when applied intravenously. 


The Effect of Oral Antidiabetics on the 
Central Nervous System. A. K. Preiver, A. 
KAvpor, E. SArory and G. PocArtsa (Hungary 


In a previous paper it has been shown that 
Carbutamide (( increases the toxicity and the 
narcosis potentiating effect of ethyl alcohol (Kaldor, 
Pogatsa As this effect is not correlated with 
hypoglycaemia, nor is the metabolism of ethyl 
alcohol influenced by C, a direct effect of the drug 
on the central nervous system was assumed 

In the present study it has been observed that C 
inhibits maximal electro-shock seizures in a dose of 
100 mg/kg in rats, whereas Metrazol convulsions 
are unaffected Spontaneous motility of mice 
remains unchanged, whereas locomotor hyper- 
motility produced by Amphetamine decreases con- 
siderably. The compound decreasesAmphetamine 
When, 


however, each animal is kept separately, the toxicity 


toxicity, when the mice are kept in groups 
remains unchanged. This observation should be 
emphasized, as tranquillizers exhibit similar charac- 
teristics, whereas hypnosedative drugs inhibit the 
toxicity in both circumstances. 

Just as with ethyl alcohol, thiopental narcosis is 
also potentiated significant 
C is indicated by its analgesic characteristics, i.e. 


he central effect of 
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prolongated. 
The central nervous effect seems to be established, 
but only in doses which also have a hypoglycaemic 


effect The degree of hypoglycaemia, however, is 


not in close correlation with the central nervous 
effect Our results obtained with other sulphona- 
mide derivatives (Tolbutamide, Chlorpropamide 


and insulin differ in some respects from the results 


with Carbutamid. Thus, it may be assumed that 


effect is, at least partly, a special 


characteristic of these compounds. 


the sedative 


Effects of Some Aza-cyclohepteny! Derivatives 
on the Central Nervous System. \\. \. 
Benrenpt and R. (Germany 


actions of 1|-phenyl-3-amino- {1’-aza-l’- 


The 
cyclohepten-yl-(2’) | -5-oxy- 
yl] -pyrazol (1 1-phenyl-3-amino-5-oxy- | 1’-aza- 
(II l-aza-cyclo- 
V-[1 
cyclohepten-yl-(2’) |-phenylisopropylamine 

IV) on the CNS were 


pharmacological testing procedures. 


aza-l’- 
HCl 


compared by a series of 


hepten-yl-2-methylaether and 


Compound I 
produced ce ntral nervous system depression seda- 
uion and loss of righting reflex) whereas after admin- 
istration of II, III and I\ 


hyperactivity 


central nervous system 
stimulation and hyperexcitability 
was observed. 

The conditioned avoidance escape response (rats 
the 


suppressed by l. 


and defense reaction (golden hamster) were 


Duration of sleeping time pro- 
was strikingly pro- 
rabbits an the EEG 
I and II had no effect on 


duced by hexobarbital (mice 


longed by I. In effect on 
could be demonstrated 
metrazol-induced seizures in rats, III shortened the 
induction time, while [IV acted as an anticonvulsive. 


I and III were effective in protecting rats from 


electroshock-seizures. Only I antagonized the 
convulsant (tonic phase) and lethal effects of 
strychnine in mice. In cats the activity of the 


linguomandibular reflex and patellar reflex was 


abolished at equal doses by IV. I] caused transient 
hyperexcitability of both reflexes. 1 diminished or 
abolished the reflex at doses, 
which did not affect the patellar reflex. III abol- 


ished the patellar reflex at lower doses than those 


linguomandibular 


required to block the linguomandibular reflex. | 
8-4 0-92 me/ke, 
without influencing 


The 


caused “head-drop” 


rabbits, i.v nerve-muscle 


weparation (cats following LD... values 


oral administration) in mice were found: | 4800 
190 mg/kg, Il 175 9-88 me/ke, III 795 
48.4 mg/kg, 1V 398 17-3 meg/ke. 


Compound I was found to be the most interesting 
one out of the four derivatives. The mechanism of 
action is similar to mephenesin and other members 


of the central muscle-relaxant group. 
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using the contact heat method the reaction time is 222 The Effect of Some Central Analeptics on the 


Depressive Action of Reserpine and Chlor- 
promazine on Respiration. A. Nicix, M. 
Li KASIEWICZ and R. Sp ALDONOVA Czechoslo- 


vakia). 


Phe effect of bemegride, amiphenazole, pentazol, 
nikethamide and amphetamine on the depressive 
action of reserpine and chlorpromazine on respira- 
tion was studied experimentally in mice and rats. 
fipplied after a 


These central analeptics 


premedication with three time- 


9 min, 60 min and 240 min, and 60 min 


reserpine in 
intervals: 
after a premedication with chlorpromazine. 

The 


plethysmograph and _ the 


respiration was registered by means of a 


motility of animals was 
evaluated simultaneously. 

The experiments show, that central analeptics do 
not antagonize the depressive action of high doses of 
reserpine and chlorpromazine on the respiration of 
the animals used in these 


Phe 


medication 


experiments. 
predisposition to convulsions after a pre- 
with and 


reserpine chlorpromazine 


before the central analeptics is increased. 


The Pharmacological Analysis of the Hyper- 
thermia caused by Phenamine (Ampheta- 
mine). M. L. Berenky and M. 
U.S.S.R. 


Phe action of phenamine on the body temperature 
of cats and rabbits was investigated. During the 
experiments the animals were tied lying on their 


bac ks. 


phenamine (15 


Intraperitoneal injection of large doses of 
20 mg/kg) caused a pronounced 
hyperthermic reaction in the course of which the 
temperature measured in the peritoneal cavity rose 
by 3-4°¢ temperature in 


the peritoneal cavity began to rise, 


At the same time as the 
an increase in 
the skin temperature was also observed. 
In thalamic cats the hyperthermic reaction caused 
by phenamine was somewhat more pronounced 
than in normal cats. This reaction was inconstant 
feeble in cats decerebrated at the 
the and the 
If the decerebration was made at 


and more level 


between thalamus superior quadri- 
geminal bodies. 


the level between the superior and inferior quadri- 


geminal bodies, phenamine did not cause any 
hyperthermic reaction. 
Injection of hexonium or cyclamine in doses 


sufficient to block the autonomic ganglia did not 
the caused by 
phenamine. 
abolished by injection of procurane or diplacine in 


hyperthermic reaction 


This reaction could be prevented or 


prevent 


doses which produce muscular relaxation. 

The hyperthermic reaction caused by phenamine 
is central in its origin and depends rather on an 
increase in heat production than on a decrease in 
The development of this reaction is 


heat loss. 


mediated by motor rather than autonomic nerve 
junction 


the nerve—muscle 


fibres. 


Apparently, 


>. 
“+. 
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takes part in the transmission of impulses which are 
re sponsible for the central « ontrol ot the metabolism 


in striated muscles 


Steroids and Tumour Growth in Wound 
Tissue. M. B. Witttamson and H. B. 
U.S.A 


It nas bee nm noted that hen certain hete rologous 
tumour H.Ad.1 and H.Ep.3) were transplanted 


int adult temale rats about 20 per cent ol the 
growing tumours which re implanted into wounds 
were surrounded by a connective-tissuc envelope. 
[his reaction did not o« r when the tumours were 
implanted into normal wounded rats Expert- 
ment vere undertaker attempt to increase the 
percentage of connect tissuc reaction Since 
various steroid hormon are known to affect pro- 
tem metabolism, especia during the healing of 
we ne the effect o ict tances on the tumour 
transplants Fourteen days after 
unplantavion of turmour | suspensions, the tumours 
in the control animal omewhat larger than 
th implanted wu Significant differ- 
em i not ccur 1 experiments, Wher 
‘ tiene or testosterone ropionate was admuini- 

he tumour er nificantly larger m the 
control than mm the rat That this was a 
low reaction ind the that when 


the wound 
ul ra r grew to about the 
i sin roira Lhe etlect 
of N ul 17-1 ire r-l7x pregn-4-er 
one 1 non-androgenic anabolic steroid us studied 
in wounded rats It was found that the tumour 
a as significantly greater when Nilevar was 
ounded rats than when the rats received 

n 


The Action of Cortisone in Promoting Hetero- 
logous Tumour Growth. (. \. H. Borris 
ana AY | Al ca Kingdom 


It has already been sh Toolan and Handle 
tha pr inh of certam 
human tur rs transpla iin weanling rats and 
oth animal hosts. ( treatment will also 
pr te the growth of 1 t icholanthrene-induced 
ra rs transplanted anling rats. The 
tul regress nen ent cease 
Dbabic tha sone pressing a 
reacut etween an a r and the 
iv issuc oF ant | aucing em ot the 
} 

\n investigation ha ma as to the nature 

antigen m tl r (sroups ol 
caning rats were u th either ispensions 

ai humas tissue wit! ispensions ol 


human tumours a week before challenge with the 
transplantable tumour of | an oriin (HSI) and 
treatr t with cortison the antigenic potency 


of these Ussues in producing antibodies against the 


of Pape rs 


tumour growth has thus been compared It has 
been found that the transplantable tumour HS| is 
the best antigen and that it is equalled in potency by 
some fast growing tumours removed from patients, 
notably melanotic sarcomata and sarcomata of 
bone; embryonic human spleen is just as efficient 
as tumour tissuc, and embryonic human muscle ts 
slightly less potent Weanling rats injected with 
suspensions of these tissues are completely or partially 
resistant to subsequent tumour implantation 
Slower growing tumours like carcinomata of the 
stomach and breast, on the other hand, are ineflec- 
tive as antigens and the subsequent HS! tumour 
implants grow well. Muscle from adult patients is 
less etlective as an antigen than embryonic musck 
In the case of other tissues, human red cells have a 
very slight effect, but plasma and white cells ar 
inetlective 

The experiments indicate that the antigen in the 
transplantable human tumour HS1, the response to 
which is suppressed by cortisone, is similar to anti- 
gens found in fast growing human tumours and also 


in human embryonic tissue 


The Effect of Living Haemolytic Streptococci 
on Ascites Sarcoma 37 and Krebs 2 Carcin- 
oma Cells. H. F. Havas and J. J. Freep 

U.S.A.). 


In previous studies toxins from Streptococcus pyo- 


enes and Serratia marcescens were tound t 


regression of well established transplanted mouse 
tumours. Streptococcal preparations enhanced 
the oncolytic effect of Serratia preparations and 
lowered their toxicity but were less eflective when 
used alone Experiments were therefore under- 


taken to establish if living streptococci could destroy 


the neoplastx cells The effects produced by S 
fyogene trains were compared with the activity of 
roesces Sarcina lutea and Streptococcus faecal 

by u and in vitro studies The resting bacterial 
cell spensior were incubated for 14 hr with 
ascit Sarcoma 37 and Krebs carcinoma cells 
These ispensions were thet treated with anu 
biotics and injected into groups of 50 ICR Swiss 
mice totalling 2400 Three out of 8 streptococcal 
strains were highly effective against the tumour cells 
0-30 per cent takes with treated tumour cells: 
10 per cent takes mm the controls Sarcina lutea, 
S. marcescens and S. /faeca vere only partially 
eflecu Data on weight changes, tumour sizes 


and takes, and survival rates will be presented. 

The absence of immunity in animals having 
previously received streptococci treated tumour cells 
indicated that « xposure ol these cells to treptococci 
altered their antigenic configuration 

The effects of the bacteria on tumour cells were 
studied at the cellular level with phase microscopy 
The streptoc 


occi produced cytopathogen etlects 
such as blebbing, swelling and pynocytosis which 


soon led to the death of the tumour cells as recorded 


in a ime lapse hin 
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227 Actual and Potential Influence of Mutagens on 


Trypanocidal Activity. N. Erco.u and R. 
Martinez (Venezuela 


Repeated exposure of 7. equiperdum to nitrogen 
mustard in vwo, through successive passages in mice, 
formed a strain which required higher tartar emetic 
doses for clearing, while the curative action 
established by the classical reinoculation method 
decreased. The paradoxical drug behaviour was 
clarified by the demonstration that nitrogen 
mustard treatment changed the immunological 
properties ol the trypanosomes to the point that the 
original strain used for reinoculation behaved as a 
heterologous one, inducing positive infection in non- 
cured mice also 

With other drugs, nitrogen mustard also modified 
the spectrum of drug sensitivity; activity was 
increased by mustard in the case of stilbamidine and 
acriflavine, decreased in the case of phe narsone and 
carbarsone. In the case of tartar emetic which can- 
not produce resistance per se, the immediate clearing 
action took place, but the delayed effect was 
markedly decreased or abolished 

The formation of complete resistance to acri- 
flavine in the nitrogen mustard-treated trypano- 
somes was rapid, being obtained after six passages 
The acriflavine-fast organism became completely 
tartar emetic-resistant alter a singk treatment 

These findings suggest that an unforeseeable 
number of variations in the reactivity of protozoa 
to chemical agents may be expected following 
exposure to mutagen doses which do not otherwise 


interfere with the reproductive rate of the parasite. 


The Effect of Human Catalytic Enzymes upon 
the Duration and Distribution of Antimeta- 
bolite Action: the Guanase 8-Azaguanine 
System. JT. C. Hari, R. Levine and C. A. 
Harris (U.S.A 


Ihe therapeutic effectiveness and organic toxicity 
of 8-azaguanine (8 AG) has been found to be related 
to the concentration of the catalytic enzyme guanase 
in body tissues Spec trophotome tric measurement 
of guanase levels in frozen human normal and 
tumour tissyes from 37 patients has shown that 
tissues can be grouped according to enzyme activity 
into a “high” group, including brain, liver, small 
intestine and kidney with levels of 300-2500 u/me 
wet wt: an intermediat« group, including stoma h, 
pancreas and spleen with levels of 80-200 u; and a 
low group, with levels of 0-60 u: spleen, gingiva, 
lymph nodes, adrenal, heart and cancer tissues 
Eleven of 14 miscellaneous malignancies fell into the 
low group The toxicity of 8 AG to various body 
tissues ts strictly related to the level of the enzyme 
present, as is its therapeutic effect against tumours 

Oral administration of 8 AG is ineffective: this 
can be related to the high level of catalytic enzyme 
in small intestine which converts 8 AG into inactive 
8-azaxanthine. Intravenous injection of 8 AG 


results in skin rashes at high levels; moderate levels 
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of 8 AG are rapidly destroyed by liver guanase. 
The rate of destruction is rapid and quantitative 
conversion to 8-azaxanthine occurs within 24 hr. 
Prolongation of the action of the drug on tumour 
tissue can be obtained if it is infused slowly through 
the arterial supply to sites of tumour involvement. 
Slow intra-arterial drips can be given and result in 


regressions in tumours with low guanase levels. 


Pharmacology of Carcinolysis. R. 
P. Fiuss and B. B. (U.S.A.). 


In an attempt to elucidate the chemical basis of 
the phenomenon of serum carcinolysis, Willheim 
turned to results of O'Malley and Osawa who 
demonstrated pharmacological antagonism in terms 
of the cytolytic and growth depressant effects of 
RNase and the inhibition of cytolysis by adenosine- 
9-monophosphate (A5MP) and other nucleotides in 
a variety of cell systems. 

It was found that not only did RNase and certain 
psychopharmacological agents markedly increase 
serum carcinolysis, but further. that ASMP and 
other nucleotides inhibited carcinolysis of ascites 
tumour cells in vitro. Cytochemical evidence using 
the Pappenheim technique indicated that carbino- 
lytic agents effected a destruction of DNA and RNA 
of the tumour cell 

In vive studies demonstrated that Compazine in 
particular, as well as fatty acids, miacin and anti- 
pyrine markedly inhibited tumours when 
administered intra-peritoneally and subcutaneously. 
Moreover, extended time studies pointed to an 
immune basis for the action of carcinolytic agents, 
since the therapeutic index increased as the time for 
initiation of therapy was extended from the date of 
innoculum. Cortisone and X-radiated studies con- 
firmed this finding in the case of Compazine. 

Ascites tumour cells incubated with carcinolytic 
agents were found to undergo a loss in their carcimo- 


gen pote ncy 


Cytostatic Properties of COfunta Maxim 

Be W. H. Hovy (South Africa 

Aqueous extracts of dried Of a maxima (spine- 
less cactus) orally administered extended the latent 
period of neoplastic growths in female mice \ 
single i.m. injection of powdered material in oily 
suspension more clearly augmented this retardation 
and prolonged the life of test animals Repeated 
subcutaneous infusion of concentrated aqueous 
solutions, however, potentiated the carcinogen 
effect of methylcholantrene reducing the latent 
period and increasing the growth rate of tumours, 
but no carcinogenic properties of the substance pet 
se could be detected In mak 25 mg methyl- 
cholanthrene developed tumours after a much 
longer latent period, while the rate of tumour 
growth was slower than in the females. Overall 
reaction to Opuntia maxim treatment was not 
different in both sexes, but lower susceptibility to 
methylcholanthrene in males was concomitant with 
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Vv per cent despite this the 


potentiation of the me cholanthrene by the plant toxucity of HN, by 


px r in doses causing tardation of growths in chemotherapeutic activity against the lymphosar- 
femal 1} ppr flect was inversely pro coma ts not altered In contrast, when the acutely 
p nal to tu i The same effects were leukaemic L1210-bearing host is pre-treated sub 

ith ti benzol, ether, alcohol cutane sly with MAB, HN, intraperitoneally 
ar ctor ‘tra ‘ Methvicholar administered therealter shows an increased chemo- 
the aflects | lity a yin the male and not therapeutic index (MTD-MED. MED iwnihcantly 


u (Jiu wally acministered greatcr ctlect on survival tir controts davs 
alle female fer : rst ancl does not HN, alone—8-0-9-0 days HN, MAB— 14-0 
appr ably mflucnce products capacities m ada and’ on the number of survivors at 150 and 
the male 200 per cent of the control irvival time MIAB 
wt ner oluble m water was mere eflective than its lower homolowuc 
ar ent Whe reas protection can- 
thes ‘ " i with greatly diluted not be obtained if MAB is administered over 15 min 

' f a potent ether extract alte HN, the reverse situation obtains for L-phenyl 

alter methyicholanthrene alanine which is not detoxihed 
nh ' { powder ga com by pnor administration of MAB but is counteracted 

' ‘ " ving for mor after a 24-hr delay Extension of the anti-turmour 

tha ul \ pe mechanisn { substrate acuvity of CB3025 also requires delaved injection of 
P iti ; ‘ \LAB Incidental observations suggest that MAB 
activil influenced by uch factors as amlnent 


231 Cure of Spontaneous Cancers with Anti- temperature and by the occurrence of hyperactivity 
metabolites Directed Against the Synthesis in the experimental animals. The differential 


of Vitamin B,.. LD. W. Woo.rey and J. M effects on host and tumour reported above suggest 
Sire aay (LU SLA protective action ts more subtle than direct macti 


ation by MAB of the administered alkylating 


had shown 


be ca res pear temporarily by 233 The Significance of Sarcomas Induced in Rats 
f ’-dimethy| and Mice by Iron-Dextran. |. 
The antimeta J. P. and S. B. pe C. Baker (United 


Kingdom 


sment of the risk of neoplasia incurred 


a lw boeoe these carly anti injecting iron-<dicxtran in man must be based on an 
i the mderstanding of the pathogenesis of the tumours 
cal na thw not rats and mice, comparison with the myection site 
ca the cancers in man and delineation of the relationship betweer 
a! btheor r better antimeta the expermmental conditions in animals and the 
» fa us ha vith the result circumstances of clinical use of iron-dextran 
ha ral ha I ich cause permar Repeated injections of 0-2 ml iron-dextran (10 
eT lhree these nev me Fe beutancously into the same site in the 
‘ wounds relat DMDA caused m ehent irreversible fibrosis progressing to foci 
ur cu itl hall the In ol fit lastic prolileratior considered be pre 


uct are 


An Effect of 1-Mercapto-2-aminobutane MAB 
on the Anti-Tumour Activity of Nitrogen \ series of experiments on the connection between 


Mustards. RK. |. ran, F. S. Lewss and ( dose of iron-dextran and tu w vield in mice and 
C. Price (U.S.A rats strongly suggests a dose-response relationship 

dos being calculated on a basis of |} \ wi 
1 ercapto-alkyl-a are known to reduce Finall histological cxamination of sections from 


the lethalit both und’ nitrogen mustards teal injection sites in patients who had received 
W : ow studied tl Hect this protective clinical courses of iron-dextran up to 3 years earlier 
act m HIN, treatmer ascitic form lymphosar- did not reveal changes resembling in any way the 


coma and leukaemia ‘ MAB reduces the pre-neoplastic etlects mentioned above Thus, thes 


Earlier work from tl boratory Numa that 1961 
bn lor ar abols cha giver Up to 10 injections of 0-02 ml iron-dextran 
il rm are with tany eflect of this kind en alter a year 
tra ca I mi « , is are Similar experiments were carried out in rats giver 
first ke cure spontancou 0 r 0-0 won-dextras Dhese results, taker 
ine he ar im cor cuon with quantitative measurement 
ami " ferences between iro tror the mypection site u 
cancers al normal ti species, lead to the conclusion that the effect of a 
om 
a 
d 
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further investigations make it clear that the risk of 


neoplasia in man is remote, 


Relationship between Water Permeability 
and Integrity of Sulphydryl Groups in 
Malignant and Normal Cells. \i. Berks 
and W. G. Harpy (U.S.A 


When malignant cells, animal and human, were 


exposed » itro to solutions of heavy metals or other 
selected compounds three types of cell blebs were 
produced 1) acentric blebs arising from one sick 
of the cell, e.g. by chlormerodrin, merallurick 


) 


blebs 


which completely enveloped the cell, « v by strong 


sodium, mercuric chloride symmetrical 


silver protem, auric chloride, p-chloromercuri- 


and (3 


spherical elevations which completely covered the 


benzoate ; scallop blebs, numerous small 


cell, by .\-ethyl-maleimide, trivalent arsenicals, 


stains and 


in healthy 


indicated by vital 


the 


iodoacetamide \s 
morphologic appearance, blebs arose 
cells Phey 
in ascites tumour cells by intraperitoneal administra- 


All the 


property ol 


also can be made to appear » 0 


ble bbing agent 


the 


tion of an appropriat 


bleb-producing chemicals hay 
reacting with protein-sulphydryl groups by alky- 
lation, oxidation or mere aptide formation 
The bleb 


mouse rat 


three types have been induced in 8 


and 2 ascites tumour cells, and in 4 


and } 


of liver, lung, 


human and one mouse malignant cell line 


normal cell lines grown in tissue culture 


trast, cells from normal solid tissues 
spleen, kidney, testis and brain from mouse, rat, and 
inter- 


blebs \ possible 


pretation for these observations will be presented 


rabbit failed to produce 


Analysis of the Growth-inhibitory Effects of 
Hydrocortisone on a Mouse Lymphoma 
Cell growing in vitro. and |. D 
(U.S.A 


Mouse lymphoma P-388, growing » tro im 
Eagle medium supplemented with serine, pyru- 
vate, and call serum per cent). has been shown t 


nsitive to hydrocortisone (F) and certau 


be highly, 


other natural and synthetic steroids of high ant 


inflammatory potency Several other steroids (11 


epihydrocortisone, |1-keto steroids, sex steroids and 


cholesterol) had little or no effect on the growth of 


these cell 
Che 


cellular content of pre 


by 


ribonuclex 


effect was studied further analyzing the 


stein acid 
ribonucleic acid, and lipid in cultures with and wit! 


iilization ilso measure 


out added | Glucos wa 

Cells treated with 10 * M F showed a decreased 
rate of glucose consumption and a decreased rate ol 
protem accumulation within the first 24 hi 
Experiments with radioactive leucine confirmed the 
suspicion that an early effect of the steroid was a 


decreased rate of protein synthesis 


Continued culture of these cells in sub-lethal 


concentrations of F led to the isolation, after 4 weeks, 
he main- 


of an F-resistant sub-lins resistance ts 
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tained in cells cultured for long periods of time in 
the absence of added steroid 


The (concentration of F necessary for WO per 


cent inhibition of normal growth) of the sensitive 
cell line is about 7 10-* M; the ID., of the resist- 
ant cell line is greater than 10° M Cross-resist- 
ance extends to all the potent anti-inflammatory 


steroids tested, both natural and synthetic 


Nicotine Inhibition of Normal Cell Growth 
through Lowered Oxidation States. 
M. M. Brooks (U.S.A 
Pure concentrations of 


OOOO | 


micotine im 
O00003 


solutions of 


per cent to per cent in sea watet 


produce a change in the form of larva at the begin- 
different 


ning of the gastrula stage of two sea 


urchins, namely, Strong ylocentrotus purpuratus from the 
California coast, and Lytichinus atlanticus from Ber- 
muda I his shape known as cxogvastri la. has bee n 
unrelated 
the 
the 


reductants of the 


found by others using certain chemically 
by 


They change 


reagents, which have been classified writer 


as “reducing reagents” normal 


ratw ot oxidants to enzyme 
the 
redox potential whereby 


the 


systems in scale of metabolism to a more 


newative the reductants 


predominate This changes ratio to abnormal 


values in each successive step The final step, that 
of the activation of oxygen, is thereby limited in 


producing the essential energy for further growth 
in potential for the produc- 
When 


at the 


During growth, changes 


tion of the Various tructures occur the 


normal balance of oxidants to reductants 


various stages of metabolism ts upset, the organism 
cannot grow to maturity This is the case at the 
gastrula stage when a block occurs that the 
organism remains in the immature state produc ing 
several globular parts extruding from the bas« 
inste ol invaginating Since micotine produces 


lorm, it can also be classihed 


pr 


embr 


yoni 


cing reagel 


redox potential and lowering the energy released 
which is necessary tor further structural Gevelop- 
ment These experiments are bas the theor 
of lowered energy levels through enzyme imbhibi- 
tions as a cause of cancer and as ulustrated by 


experiments with nicotine 


The Concept of Quantitative Biochemical 
Differences between Tumour and Host as an 
Approach to Cancer Chemotherapy. |.. 5 


Dierricn and D. S. Martiw (U.S.A 

he miacin wntagonist 
6-AN) causes a reduction of tur r size im the 
adenocarcinoma grown in ¢ ee Admini- 
trav f 6-AN results in an inactive pyridine 
nucleotide (PN) analogue containing 6-AN and 
markedly inhibits the tissue activity of various 
PN-dependent enzyme in particular those associ- 


ated with acrobi 1 energy phos- 


synthesis Employing %-hydroxybutyrate 


BDO), a PN-dependent system as a model, 


phate 


oxidase 


oom 
as a re 
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lew drue neede produce an mbhidbition m 
a given tissue has Deer rrelated with the BDO 
acl the total PN and PN analogues levels of 
peste Seven re studied and found to 
" BDO) activity in ti ving order of decreas- 
ing act liver. rai neart, ] 
lung and skeletal mu After excluding skeletal 
and cardiac muscle, \ are unable to incorporate 
ethorently 6-AN, the issues studied fall into a 
pa \r row it AN ineTrapy, ies with 
w BDO activity a PN nceentratiions such as the 
uw w exhibit an tag ism of BDO activity 
I such as liver have higher PN levels 
a enzymauc act require higher levels of 
b-AN before enzymat Uterations are observed 
The seenifcance tudies will be discussed 
m relationship to of quantitative bio- 


hemical difference elective destruction of 


iY 7 Re vA 


2. (1958), 7. Bid. Chem., 233, 964 


Inhibitory Action of Drugs Against Intra- 
cerebral Leukaemia. A. Goto and M 
(U.S.A 


The clinical importance of intracerebral (1.( 
leukaemia prompted che therapeuti studies of 
this syndrome in mice Model systems were em- 
ploved, utilizing intracercbrally inoculated o1 


infiltrated leukaemic cel Dose-response studies 


involving drug administratwr at intervals preceding 


1... moculation of leuka c cells determined the 
ume-course of effective | {drug im the bram 
\dministration of dr after 1. inoculation 
coupled with transplar hoassay of tissues 
at mtervals and survival time determimation in 
treated and recipient mice set ved to measure extent 
and duration of drug act 

Cyclophosphamide xan) on various sched- 
iles was significantly | eflective in extending 


rvival time of mice with L.C. as compared with 


subcutaneous leukaemia lhis was attributable to 


reduced penetration of the drug into the brain, and 
the more favourable s w leukaemic growth 
afforded by brain Bioassay indicated that 


Cytoxan inhibition of leukaemic cells was dimin- 


ished in extent and duration for brain as compared 
Evidence 


with pernpheral blood er tissues 


was obtained that, folk injection, Cytoxan of 
an acti metabolic prod t was present in effective 
levels for approximate! ne hour in blood and 
tissues, and for a lesser period in the brain. Similar 
methodology was ¢ mpl mn comparative st iclies 


of the therapeutic efficacy against I.C. leukaemia of 


agents, mclhuding 


alkylating agents and folic acid and 


a serves of chemother 


purine antag- 


nists The data indicate that the sequestration of 
leukaermc cells in the braim a inethaient entry of 
drug to the Drain site ma‘ ntribute to a retractory 


therapy 
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239 The Passage of a Large Toxic Molecule 


Botulinum Toxin Through Living Mem- 
branes. G. |. R. J. and 
C. Lamanna (U.S.A 


Ihe permeability of various living membranes for 
a large toxic protein molecule and the mode of 
permeation was studied by determining the distri- 
bution and the size of the toxic unit of crystalline 
botulmum toxin type A (mol. wt. 900,000) in 
various body fluids after intraduodenal and intra- 
venous instillation 

Only a small fraction of intraintestinally instilled 
toxin passed the intestinal barrier in the rat and 
rabbit and this is limited to passage into lympl 
Ultracentrifugal analysis yields S,,w values for the 
absorbed toxin which are considerably lower than 
those for the instilled toxin 

After intravenous instillation in rabbits, no toxin 
passed across the blood-spinal fluid barrier or across 
the placenta Small quantities appeared in bile, 


and intraocular fluid. In lymph, toxicities 


were found ranging between 1 /6-—1/12 of the plasma 
toxicity. The S,.w values of the toxic unit in 
plasma and lymph were about 50 per cent lower 
than those of the injected toxin 

Measures which would increase the filtration rate 
through the capillary wall, lead to a greatly in- 
creased toxicity of the bod, fluid This together 
with the high toxicity of lymph is taken to indicat 
that the passage of the toxic unit across the capillary 
wall is effected predominantly by filtration mechan- 
isms The findings indicate that the toxic unit of 
botulinum toxin A, which passes through living 
membranes and eventually reaches the receptor site 
is considerably smaller than the original 900,000 
mol. wt. toxic molecule, but still lies within the 
range of plasma proteins. Part of the decrease in 
size is attributable to dissociation of a protein 
hemagglutinin from the neurotoxic protein in 


crystalline toxine 


Increased Resistance to Bacterial Toxins 
Induced by Phenol. |. \anocex and H. 


RasKxova (Czechoslovakia 


Experiments are presented which confirm the 


previous finding that repeated injections of small 


doses of phenol imcrease the resistance of experi 
mental animals to various toxins. 

It was found that re pe ated phe nol injections lead 
to a stimulation of a factor in the blood which 
increases the resistance to toxin. Furthermore, the 
increase of resistance which is a temporary pheno- 
menon is transmitted from the phenolized mother 
to her young The transmission is at least partly 
caused by a factor in the milk as it was possible to 
stimulate the resistance of non-phenol treated 
young to toxin, if they were fed from birth by 
mothers who had been repeatedly given phenol 


injections The observed phenomena are dis- 


cussed, 


1961 
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241 The Influence of Body Temperature and 243 Release of Pharmacologically Active Sub- 
Chlorpromazine on Tetanus Toxin Intoxi- stances by Staphylococcal Toxin (Wood 46 . 
J. and I. Janxu (Czechoslovakia B. WieGerHausen and H. Rasxova (Germany 


cation. 


Phe treatment of tetanus is still a great problem Che effect of staphylococcal toxin (S) has been 


Recently, chlorpromazine has been widely used 


studied in vitro on the organs of various species. S 


with conflicting results. Chlorpromazine lowers was prepared as a filtrate and stored at about 
the body temperature Lowering of body tem- 10°¢ rhe toxicity of S (LD,,) in albino mice 
perature by itself improves the course of tetani has scarcely changed in 6 months 

experimental intoxication (Weiss, Wright An S causes effects according to the dose applied to 
attempt was made to study the effect of chlorprom- the smooth muscle organs There are character- 
azine and lower body temperature in relation to the ized by: 


\ latent period between the application ol 


course of tetanus toxin intoxication The experi- l 
performed on mice. Intramuscular the toxin and the beginning of the reaction 


ments were 
and intravenous administration of tetanus toxin were 


Responses take place after a short latent 


used. Groups of animals were kept at laboratory period in isolated strips of rat stomach, 


duodenum, ileum and colon, guinea-pig 


temperature of 8°C, Chlorpromazine was injected 


ileum and chicke n caecum, but after a longe 


in doses of 0-75 mae/kg i.m. three times a day The 


first injection was given after the tetanus toxin period in guinea-pig and rat uterus 

administration. Temperature reading was pet 2) A slow increase in tonus. The muscle con- 
formed twice a day rectally \ factorial analysis of tractions proceeds to spontaneous motility. 
the results was performed. Low room temperatur« }) A maximal response of submaximal contrac- 


as well as chlorpromazine prolong the mean survival tion of varying length of duration. 
time of the animals. Both factors applied together 


further increase the survival time Ihe mechanism repeated administration of toxin after the end 


+) A change in responsiveness of the organ to 


ot reaction. 


ol the observed phenomena are disc ussed 


The response to small doses can be washed out 


242 The Protective Effect of a Serotonin Antagonist and is reversible, whilst there is no effect at high 
on the Lethal Toxicity of a Bacterial Toxin, concentration on the heart of Helix pomatia. The 
Streptolysin O. S. P. Harserrt, R. Bircuer blocking by LSD and other serotonin antagonists of 

Dauce (U.S.A the S effect on rat histamine-insensitive uterus and 


and E 
the stopping by atropine of the spontaneous motility 


produced by S in guinea-pig ileum indicate a 


Highly purified preparations of streptolysin O 
from a group A or a group C streptococcal strain serotonin-like mechanism Since an increase in 


have been shown to cause very rapid death in 
It with these antagonists, another muscle stimulant is 


the tonus of smooth muscle organs is not associated 


rabbits and mice upon intravenous injection 
demonstrated that profound electrographic presumably responsible. 
on the basis of our experiments, the assumption 


was 
changes were invariably produced prior to the 
clonic and tonic convulsions which preceded death 


With 3-6 times the LDg, in rabbits, ventricular 
within as short a by S ts more likely. 


of a direct muscle stimulating effect by S appears 


questionable. The release of a muscle stimulant 


fibrillation or arrest could occur 
time as 3—5 sec, following the injection. Smallet 


doses usually caused death within 5 min, preceded 
by a variety of electrocardiographic disturbances. 244 Texicological Studies on the Venom of a Sea 


Ihe electro-encephalogram was not apparently Snake, Latwauda emifasciata Reinwardt . 
affected. Rabbits given lIethal doses revealed Tu (Formosa 

strikingly elevated serum K levels at the time of 
death These were usually associated with variablk 


I he pharmas ologwi al properties of the venom ol 
Laticauda semifasciata (Reinwardt) are as follows: 


amounts of intravascular haemolysis 


It was found that a serotonin antagonist, l-methyl- 1. Toxicity 
p-lysergic acid butanolamide bimaleate (methy- Subcutaneously Intravenously 
sergide) significantly prolonged life when given to me/kg mg/kg 
rabbits prior to the challenge dose of streptolysin LD, mice 0-338 0-013 0-211 0-012 


guinea pigs 0-0897 0-0028 00-0631 0-0023 
0-0495 — 0-0027 0-0486 


In a large number of experiments in mice, pre- 


treatment with methysergide caused a small per- rabbits 


centage of animals to survive one LD, 991n addition MLD frogs 10-30 
to a prolongation of life in those which succumbed 2. It has a slightly stimulant action on earthworms 


Other drugs, including parasympathetic inhibitors and on the pig ascaris 


and stimulants, sympathetic inhibitors and stimu- 3. It produces a marked inhibition of respiration, 
lants, Na salicylate, Ca ions, and a chelating agent and it causes a rise followed by fall in blood ; 
failed to reveal any significant effect on streptolysin pressure. 
‘ toxicity Some other serotonin antagonists revealed 4. It induces a stimulant action on the isolated frog 
heart, and a slight one on that of rabbits The 


less pronounce d protection, 
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coronary outflow of the rabbit heart sometimes show 
a sh@ht increase 


It dilates the hind lee vessels of frogs in small 


doses, but in larger dose alter a transient dilation 
constricts them It comstricts the ears vessels of 
rabbits after a transient n It causes a con- 


struction of the viscera vessels and vena ab- 
dominalis of frogs 


6. The tsolated smooth n le of the rabbit intestine 


is stemmulated by the ver in medium doses and 
first stumulated, then in! ted in large doses I he 
wolated smooth muscl the rabbit uterus, the 
solated earthworm mus¢ and the tsolated stomach 


and intestine of frogs ar lated by the venon 


7. It has both a curare ke action and a direct 


action on the lated frog gastrocnemius 


It causes a rise of the blood sugar level of rabbits 
9. It has a haemolytic action on the rabbit ery- 


throcyte 


On the Role of Calcium Ions in the Toxic 
Neomycin Action. \!. HAva, \. Sonex and 
J. (Czee lovakia 


notics to influence the 


The 


xomzed calcrum level has already been described 


ability of basic ar 


m the literature We ed a dependence of 
acute toxicity and chro damage of the kidney 
and Corti-apparatus on the ionized calcium level 


after the application of 1 mvcin to dogs, gwuinea- 


pies and mice The rise ionized calcium was 
followed by decrease in ac toxicity, the lowering 
of romized calcium by the opposite The tonized 
calcrum level was lower neomycin, while total 


calcrum was unchanged a pl osphor is Was raised 


Vitamin D, whose a mistration leads to a 
permanentivy hieher calk level con sequently 
abolished the nephrotoxic and ototoxic effects of 
prolonged administration f neomycin This was 
histologically and histoche cally proved 

The role of ionized cal in relation to changes 
of potassrum and sodiur cussed in the lieht of 


the results of these and further experiments 


Specificity and Mechanism of Development of 
Tolerance to Pulmonary Oedema Due to 
Inhalation of Irritant Gases. Henscier 

Germany 


Inhalation of per se scermmnegly inetlective doses of 
against subsequent 
wmal of LC This 


effect can be demonstrat ith ozone, nitrogen 


respiratory irritants prot 


exposure to multiples of tl 


dioxide, phosgene and ch picrin, and cach one 


of these irritants protects against the other I he 
protection does not becor manifest before 12 hu 
following pre-exposure, it ptimal after » days 
and decreases alter 10 day a very small degree can 
bn found up to 60 days Repeated pre exposure to 
equal doses at intervals of 2-4 days decreases the 


effect but continuous enhancing of the dose in serial 


exposures at 4-day intervals finally raises LCt,, to 
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6 times its normal value. Histological investigation 


of lungs in pregassed animals reveals minimal inter- 
alveolar oedema and slight septal inflammation the 
degree of which ts parallel to the amount of toler- 
ance Protection against inhalation of irritants is 
also afforded by parenterally applied substances 
with lung oedema producing properties (thiourea 

however, pregassing with irritants does not protect 
against oedema by thiourea or intravenous adren- 
No significant pharmacological influenc 
upon development of tolerance to irritants could be 
demonstrated Alterations in rate or depth of 
breathing as the cause of protection could be ruled 
out The nature of the phenomenon is therefore 
seen to be impeded diffusion of irritants from alveoli 
to capillaries by thickening of the alveolar wall. In 
animals pregassed with irritants impairment of 
diffusion could be shown with carbon monoxide 
closed respirometry or with nitrogen dioxide 


methaemoglobin formation 


Sodium Glutamate. \. \I. Porrs and |. K 


FreepmMan (U.S.A 


It has been shown by others that administration 
of sodium glutamate to newborn mice causes 
destruction of the ganglion cell layer of the retina 
and failure of the bipolar cell layer to form. It was 
shown in our laboraoty that such animals have lost 
the b-wave of the electroretinogram. We have 
repe ated these findings on the rat and have studied 
the metabolic activity of rat retina particularly in 
regard to glutamate metabolizing enzymes. We 
found complete loss of glutaminase I activity and 
retention of glutaminase I], glutamotransferase, and 
glutamosynthetase These findings are consistent 
with our hypothesis that the presence of high con- 
centrations of glutamate at the time of retinal 


ce 


opment represses the normal formation of 
glutaminase I, causing irreparable damage to the 
layers wherem wu fulhls an essential metabolic 


function 


Variation in Acute Toxicity of Sustained- 
release Amphetamine Preparations. |}. 
Morrison, H. C. Grice and J. A. Camppers 


Canada 


Female Wistar rats, averaging 100 ¢ in weight, 
were given doses of pb amphe tamine s§ ilphate in 
standard gelatin capsules or sustained-release pre- 
parations The doses were administered under 
light anaesthesia by the gastric insertion technique 
ol Shenoy ef al,‘" by making an incision in the 
greater curvature of the stomach, and placing the 
dose directly into the gastric lumen. Cumulative 
percentage deaths was plotted against time for the 
standard and sustained-release products, and median 
lethal times were calculated Of 6 products tested 
at the level of 450 or 500 mg kg of p-amphetamine 
sulphate +t showed evidence of sustained release. 


one was unavailable and one was similar to the 


The Mechanism of the Retinotoxic Action of 


1961 


| 
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standard. Medium lethal times for the various 
products varied from 78 to 350 min. When the 
product which gave the same results as the standard 
at 500 mg/kg dosage level was compared with the 
standard at a lower dosage level of 200 me/ke, 
however, it showed sustained-release properties as 
evidenced by delay in time of death In further 
studies, the rate of absorption of amphetamine from 
the various products was determined by killing 
animals at intervals after dosing at the level of 
100 mg/kg, and determining the amount of the dose 
remaining in the gastrointestinal tract For 3 of the 
9 products thus tested, the in vive absorption data 
showed good agreement with toxicity data It was 
concluded that sustained-release amphetamine 
preparations showed marked variability in acute 
toxicity. 


Suenoy et al. (1960), Toxicol. Appl. Pharm., 2, 
100. 


The Influence of Biologic Disposition on the 
Sensitivity of Young Rats to Morphine. 
H. J. Kuprersers and E. L. Way (U.S.A.). 


Che intraperitoneal LD,, of morphine was deter- 
mined in young rats between | to 32 days of age. 
The LD,, for | to 16-day-old animals was found to 
be between 35-60 mg/kg, but after 16 days it was 
found to rise sharply, the LD,, for 32-day-old 
animals being 220 mg/ke The amount of mor- 
phine recovered in the whole animal for all groups 
90 min after administration of 50 mg/ke intra- 
peritoneally was approximately the same; like- 
wise, no statistical difference was found in the 
amount of morphine conjugated Blood levels of 
morphine in 16- and 32-day-old rats after 50 mg/kg 
i.p. were nearly identical; however, brain levels of 
16-day-old animals were roughly two to three- 
fold those of 32-day-old animals. At equi-toxic 
doses—LD,, (50 mg/kg for 16-day-old; 150 mg/kg 
for 32-day-old the brain levels of both groups 
were approximately the same; however, the brain 
blood ratios in the 32-day-old were generally about 
one-half those of the 16-day-old The results 
suggest that the increased sensitivity of younger 
animals to morphine is due more to a lower blood 
brain barrier rather than metabolic factors. 


The Toxicity of Alkyl and Aryl Mercury Salts. 
J.C. Gace and A. A. B. Swan (United Kingdom 


Although the acute toxicities of alkyl and aryl 
mercury salts to rats are of the same order, their 
qualitative effects are quite different. Methyl 
mercury salts cause damage to the central nervous 
system which is manifested by a delayed muscular 
weakness and inco-ordination. No such toxic signs 
and no histopathological damage to the central 
nervous system can be produced with phenyl 
mercury acetate. The difference is more apparent 


after the repeated administration of small doses; 


no effects are produced with phenyl mercury acetate 
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at five times the dosage rate which produces the 
characteristic effects with methyl mercury dicvandi- 
amide 

In order to study the toxic action of these sub- 
stances in more detail, analytical methods have been 
developed to determine organic and inorganic Hg 
in tissues and excreta \fter subcutaneous admini- 
stration to rats, phenyl mercury acetate is rapidly 
broken down to inorganic Hg and is excreted as 
such in the urine and faeces Little is retained in 
the tussues apart from the kidney, from which it is 
excreted at a rate comparable to that observed after 
administration of inorganic He No He accumu- 
lates in the central nervous system after repeated 
dosage With methyl mercury dicyandiamide the 
breakdown to inorganic Hg is slight and it is only 
very slowly excreted, more appearing in the faeces 
than in urine With repeated dosage, organic Hg 
is found in all tissues, and there is a marked accumu- 
lation in red blood cells and in hair There is alsoa 
progressive increase of organic Hg in the central 
nervous system. 

Che results suggest that phenyl mercury salts are 
not more toxic than inorganic Hg, but the progres- 
sive accumulation of methyl mercury salts, and the 
severity and irreversibility of their neurotoxic action, 
renders them a much greater hazard. It seems 
unlikely that urinary determinations of Hg will be of 


value to control human exposure to these substances. 


Some Non-linear Peculiarities in the Relation- 
ship between Fluoride Concentration and 
Biological Activity. A. Scuatz and Jj. J. 
Martin (U.S.A. 


Inhibitions by toxic compounds usually increase 
with increasing concentration There is a direct 
proportionality between dosage and effect until the 
curve levels off because of death or for some other 
reason, but there are well-authenticated and con- 
firmed reports where toxicity at low concentrations 
is overcome or reversed simply by increasing the 
dosage of the same agent If the concentration is 
then further increased, toxicity is again observed. 
Different authors have designated these unusual 
non-linear relationships between concentration and 
biological activity as “‘concentration quenching”, 
“paradoxical effects”, and “inversion phenomena”. 

This kind of peculiar effect has been observed 
with fluoride. The inhibition of human prostatic 
acid phosphatase by low levels of fluoride is partially 
reversed by higher concentratior As the fluoride 
dosage injected into rabbits is increased, cholinester- 
ase activity at first decreases, but then goes up. 
The autolytic release of phosphorus compounds 
from the alga Scenedesmus luadricauda progressively 
decreases but then rises as the fluoride concentra- 
tion is increased. ‘The appearance of dental caries 
Is cle layed by low le ve ls ol fluoride, but higher con- 
centrations, paradoxically, increase tooth decay. 

These peculiar, non-linear effects of fluoride occun 
under some conditions but not others \ straight 
line relationship does not always apply. 


— 
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252 The Effect of Hydrazides on the Connective 
Tissue of Chick Embryos. 


U.S.A 


It has been noted | 
hy lrazides are pote! 
We have now shown tl 
pounds are capable 
fragility and large am 
injected into 14-day cl 
noted by Levene ef 
and semicarbazide i 
list of such agents ar 
hydrazide, thiocarbohyv: 
zick omicotunyl = h 


glutamyl hydrazicd 


Iproniazid (isonicotit 

cyanoacctic acid do nm 
ing that a free hydra 
activity m this systen 
lesions by amunoacetor 


trile would s weest ar 


activil ora unmiquely at 


pyridoxine and its deri 
noted as antidotes agai 
hydrazides, they do 1 
nective tissue effect 

nbrvo In additior 
serme do not potential 


ing that vitamin Bob 


Jenney and Preivrer 


10 


2. Levene and Gross 


The Biochemistry of Methanol Poisoning. 
R. Coorer and M. M 


From several lines of « 


formaldehyde is the toxx 


methanol poisoning, and 


action is on the retina 
hom it ha 


log concentrations 


marked inhibition of give 


phorylation, the latter 


sensitive, These finds 


that retinal cell degencrat 


the result of a deficiency 


mitochondria of cows and 


at tow concentrations |} 


phosphorylation, im retin 


species formaldehyde 


oxidative phosphorylatior 
ments undicate that the 


hyde on the phosphorylati 


somewhere between fla 


Additional support 


gencrating systems ar 
poisoning comes trom U 


poration into phospholip 


markedly inhibited by 


Evidence will also bx 
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duble collagen when 


3-aminopropionitrile 


roduction of these 


have been previously 


mvulsant effects of 


now appears that 


vn that pharmaco- 


1 leading to blindness ts 
Whereas in liver 


and 


1 action of formalde- 


pathway appears to be 


role of alcohol dehydrogenase rather than the 
catalase-peroxide system being involved in the 


oxidation of methanol to formaldehyde 


Differentiation of Substance P from Other 
Polipeptides and Biogenic Amines on the 
Isolated Nerve Smooth Muscle Preparations. 
S. Huxovic (Yugoslavia 


Four different smooth muscle preparations with 
the nerve attached were prepared and set up in the 
isolated organ bath 1) rat's; and (2) guinea-pig’s 
ductus deferens with the hypogastric plexus, which 
is a postganglionic sympathetic nerve anatomically ; 
3) rat’s urinary bladder; and (4) guinea-pig’s 
rectum with the pelvic nerves. Both pelvic nerves 
are preganglionic, parasympathetic, anatomically 
On electric stimulations of the nerves, good con- 
iractions of the smooth mus« le could be recorded 
repeatedly 

Acetylcholine, histamine, 5-HT, aminobutyric 
acid, vasopressin oxytocin, bradykinin and sub- 
stance P were investigated on the isolated organs 

Samples of substance P, had a distinct influence 
on the effect of nerves stimulations Substance P 
increases the effect of the pelvic nerve stimulations 
of the guinea-pig’s rectum and rat’s urinary bladder 
and decreases the effect of hypogastric nerve stimu- 
lations of the rat’s and guinea-pig’s ductus deferens 

Other polypeptides and biogenic amines influence 
the effect of nerves stimulations differently 


Screening Drugs for Untoward Actions. 1. P 
McNamara, A. Patiorra, F. W. J 
Kopama, J. W. Crook, C. Grar and M. K 
Crruisrensen (U.S.A 


The great increase in chemicals for drug and 


industrial use has necessitated assembly line 
methods to screen for obvious and subtle toxic 
actions. Ontoward drug actions are not always 
revealed by classical pharmacological techniques 
which measure changes in the cardiovascular, 
respiratory, neuromuscular, autonomic, or other 
body systems. Moreover, certain toxicological 
actions are revealed only by functional tests on 


unanacsthetized animals 


\ small battery of tests has been employed with 


satisiactory results [hese tests, which give a 
reflection of the mental and physical capability to 
pertorm, consist of: (1) Treadmill running in dogs: 


2) Conditioned avoidance responses in the 


dog or monkey 


This screening method is not specific as to the 


nature of the pharmacological action, it is designed 
to indicate that a given drug is likely to produce 
untoward reactions regardless of site and mechan- 
ism of action Positive reactions have resulted from 


use of drugs which produced cardiovascular deficit 


2-(1-naphthylamino) -imidazolene hydroiodid 


impairment of heat regulation (Sernyl), tranquil- 
lization (chloropromazine), and central nervous 


system depression (pentobarbital and morphine 


In the deve lope nt of the conditioned avoidance 


~ 
Jenney ef that various 
nvulsants in the mouse 
many of these same com- 
roducing extensive tUssue 
k embr al 
or 
system Included in the 
viosemicarbazide, carbo- 
azide, cyanoacetic hydra 
azick glycl hydrazide, 
and benzoyl hydrazictk 
2-isopropyl hydrazine) and 
a these eflects, suggecst- 
ne group is necessary for 
Che 
and 
Re, alternate requirement for 
: protect agamst the con- Vol. § 
hese agents in the chick 1961 
i emcilamine and cyclo- 
nvarazide activity, sugg@est- 
ee not involved in the lesion 
vorted in part by OONR act 
1958), 7. Pharmacol., 122, 255 
| 
(1959), 7. exp. Med., 110, 771. 
| 
acent in blindness duc to 
that the primary locus of 
po Using retinal slices and 
formaldchyde produce a 
and oxidative phos- 
system being the more 
| 
MON Ke formaldehyde 
mitochondria of thes 
Preliminary experi- 
* voprotein and cytochrome 
for the thesis that ATP. 
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tests it was found that the different behavioural 
responses varied in sensitivity to drug action. 


The Effect of Certain Psychopharmacological 
Agents on the Amoeboid Migration of 
Human Leucocytes in vitro. \I. Kercne: 
and E. (U.S.A 


The measurement of the distance that human 
leucocytes will migrate by active amocboid motion 
has been utilized as an approach to the study of the 
mode of action of certain psychopharmacological 
agents 

Serotonin at a concentration of | x 10° ug/ml 
was found to have a pronounced inhibitory effect on 
the amoeboid migration of leucocytes. Increases 
in the concentration of serotonin between | x 10-* 
ug/ml and | x 10°? ug/ml caused increases in the 
inhibition of leucocyte migration. No further 
increase in inhibition was obtained when the sero- 
tonin concentration was raised from | x 10°? ug 
ml to | ug/ml The inhibition caused by 0-01 ug 
ml of serotonin was reversed by the addition of 
0-01 ug/ml of chlorpromazine. Perphenazine and 
carbethoxysyringoyl methyl reserpate were ineffec- 
tive in reversing the inhibition caused by 0-01 ug 
ml of serotonin. 

Lysergic acid diethylamide (LSD) at a concen- 
tration of | x 10-* ug ml was effective in inhibiting 
leucocyte migration. The highest concentration of 
LSD tested, 0-1 ug/ml, did not completely inhibit 
the migration of the leucocytes. Chlorpromazine 
at a concentration of 0-01 ug/ml was able to reverse 
the inhibition caused by 0-1 ug/ml of LSD. Partial 
reversal of the inhibition caused by 0-1 ug/ml of 
LSD was obtained by the addition of 0-1 ug/ml 
of perphenazine or 0-1 ug/ml of carbethoxysyringoy! 
methyl re serpate. 

4 combination of 0-01 ug/ml of serotonin and 
0-1 ug/ml of LSD were not additive in causing 
inhibition, and the inhibitory effects caused by the 
combination could be reversed by the addition of 


0-01 ug/ml of chlorpromazine. 


The Estimation of 5-Hydroxytryptamine in 
Cerebral Tissue. |). D. Bonnycastie, M. F. 
BonnycastTLe and E. G. Anperson (U.S.A.). 


Bonnycastle et al. have demonstrated that treat- 
ment of rats with a variety of central nervous system 
depressant drugs (sedative, hypnotic, anticonvulsant 
anaesthetic and narcotic analgesic) result in sig- 
nificant increases over control levels, of brain 
}-hydroxytryptamine. These determinations were 
made using acetone extracts of the brain assayed 
biologically on the clam heart ( Venus mercenaria 

A comparison of the results obtained by this 
method of biological assay and those by the fluoro- 
metric procedure, as described by Bogdanski ef al., 
has been undertaken An additional method of 
separation using ion-exchange columns has also 
been examined The results obtained when these 
procedures of isolation and identification of 


)-hydroxytryptamine have been applied to control 
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animals and to animals treated with several 
representatives of the central nervous system 
depressant group of drugs will be presented. 


Supported by Grant B-2127-Institute of Neurological 
Diseases and Blindness, Natior Institutes of Health, Bethesda, 
Maryland. 


An Improved Method for Biological Deter- 
mination of 5-hydroxytryptamine in Ace- 
tone Brain Extracts in the presence of 
Interfering Substances. 7. Supex and M. 
Ranpié (Yugoslavia). 


While estimating _ the )-hydroxytryptainine 
5-HT) content of rat brain using atropinized rat 
uterus, it was observed that the acetone extracts 
contained substances which interfered with its 
biological determination. The interference could 
be due either to the inhibition of 5-HT contraction 
catecholamines) or to the oxytocic activity of the 
interfering substance itself (cerebral factor of 
Andrews et al 
interference the following experiments were made. 


Attempting to eliminate this 


Dried acetone brain extract of 5 rats was dissolved 
in Jalon’s solution and divided into two equal 
samples. One of these samples was enriched with a 


known amount of exogenous 5-HT sg/g of fresh 


tissue). Both samples were tested on the same rat 
uterus using (2 and 2) dose assay as described by 
Schild in 1942. All assays with non-enriched 
samples proved to be invalid owing to significant 
non-parallelism of regression lines. The enriched 
samples showed very regular and valid assays with 
higher values of endogenous 5-HT By adding 
artificially 5-HT to brain extract the enriched 
samples could be diluted to such an extent that all 
interfering substances are present in_ biological 
inactive concentrations. The limits of error 
Pp 0-05) of assays of this type are relatively high, 
but on average did not exceed 20 per cent. This 
principle of eliminating the interference of biologic- 
ally active substances in tissue extracts could be 


perhaps applied to bioassays of other substances. 


A Simple Device for the Measuring of Fluo- 
rescence of Solutions by a Photographic 
Method. R. Smetana (Czechoslovakia). 


For many laboratories the lac k ofa spec trofluoro- 
meter considerably complicates research with 
catecholamines and other fluorescent compounds. 
Biological assays are much more expensive and time 
consuming. ‘Therefore, we have made an attempt 
to work out a method, which would allow without 
great expenses a quantitative determination of these 
substances in very small amounts. 

\ device has been constructed on the following 
principle: The analysed sample is put into a cuvette, 
illuminated by light of a given wave length The 
fluorescent light is filtered by a suitable filter, and 
directly transmitted onto a film The time of 
exposure is determined empirically The intensity 
of blackening of the film is in direct relation to the 
concentration of the fluorescent body and it is thus 


possible to make a quantitative determination by 
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lensitometry The « entration of the analysed Impulses of pain are produced automatically at 
‘ ound is read fr he calibration curve regular time intervals Motion reactions to these 
Determination ia ne and noradrenaline pain impulses are registrated by means of a 
fr i ‘ tra th tnhyvdroxvindol« kymograph their number and intensity is sum 
met in compar h thologwical assavs are marized by means of a “collector of labour” The 
clase ed respiration is registrated simultancously by means 


of a plethysmograph 


260 A New Method of Registering the Ciliated 
Epithelial Motion - Sapaennenae Animals. 243 Application of the Technique of the Perman- 
M. Mazur and A. Putowa (Poland ent Cannulation of Aorta and Vena Cava in 
Rats and Ground Squirrels Film. \ 


existing metl stiigating the motion 
o eyau fails Porovic and P. Porovi U.S.A 
re ' chang ur lue to the influence 
of drugs with expectora gh-allaving actions \ few days alter operation, arterial and venous 
We have devierd a , ulich alles th: blood samples can be taken from the fully conscious 
registration on a | uphical cylinder of the animal The imsertion of cannulae takes about 8 
ng of a piece of ’k on the surface of the min The junction of both venae cavac is cannu- 
epitheliun r ional nked with an clectri lated through the right jugular and the aorta is 
m by means of a threa The clectric svates ‘ ilated through the left carotid Numbers 10, 
‘ 9 platir rode direct’ current or OF polyethlene tubes are used The 
aa an clectromagneti cannulated animal usually regains preoperational 
_ device and a I ignal for checking the weight alter 3 days The life time of both cannulae 
eis The cork whe: , er a definite space reaches 40 days in rats (average 22 days) and 100 
cute the nterval being registered days m ground squirrels (average 47 days 
by the pencil in the for tracing on the cylinde: described technique has two major advantages 
After the cork ha r a definite space. the a) wt allows work on unanaesthetized and un- 
current is again switc! This is marked by a disturbed animals; and (b) it allows simultancous 
ad pencil tr | mparing the length of sampling and study of the characteristics of arterial 
th soyments on ‘ i nits, it is possible and enous blood, « v the effect on the artenal 
a determine the mot { the ciliated epith- blood when a drug or a hormone is infused into the 
lium being influen arious factors Che venous stream 
experiments can be car ton frog oesophagus After the demonstration of the insertion of both 
epithelium and the tra al epithelium of warm- cannulae into the blood vessels, the film shows 
blooded animals. applications of the technique In the second 
sequence, arterial and venous blood are withdrawn 
261 A Simple Biological Test for Ocestrogenic simultaneously from a rat running in a treadmill 
Activity Employing Siamese Fighting Fish metabolism chamber Phe third sequence of the 
Betta Splendens Regan ° ©. Kerosi~n, N fils h the rat exposed to low temperatures in a 
Nivvises and S. Bantewupuarm (Thailand metabolism chamber Im this case the cannulas 


and exter n tubes are electrically heated Im the 

The test depend , ‘ © reaction next sequence the arterial blood pressure is measured 

ex uted by the male Sia hghtng fish wher in a fre moving rat The last part of the film 

o bY another the pecies shows an experiment ma ground squirrel Venous 

pr dure cdcing a solution of the oxveenatior \-\ differences) and other blood 

arn ‘ mi. on characteristics are studied without interrupting 
Ringe h the fish has bees 


hibernathour 


Method for Simultaneous Numerical Compu- 
tation of Different Types of Spontaneous 
¢ hour. The change Motility. A. Benrenvr, R. Demicer and 
and practical H. ©. (Germany 


Phe method permits the simultaneous differential 


cout arious types of motiity in small laboratory 
Arie balanced means A torsion spring Nu 
be aque ss 
merica the faculty of spontanen 


262 A Contribution to the Methods of Testing motion is eflected by means of a special photo-cel 


Analgesics in Mice and Rats. of total movements and a 

wh lanAcz and |. Cuovan (Ceechoslovakia act-Closing mechanism for counting locomotor 

activity The physical and technical details of the 

\ method for testing analgesic action of drug apparat are described The effects of some 


u me and rats, « dew centrally acting substances are discussed 
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Pharmacological Analysis of Central Nervous 
Action. Introductory Remarks. \\. |). \I 
Paton (United Kingdom 


The Distribution of Possible Transmitter 
Substances. \M. (United Kingdom 


There are a number of brain constituents ol 
small mol. wt. which are so unevenly distributed in 
the central nervous system that their pattern of 
distribution alone suggests that they may serve a 
specialized function in those regions where they 
occur©r 

This function might, but need not, be that of 
chemical transmission of impulses The following 
substances known to occur in certain parts of the 
brain and not in others will be discussed: Acetyl- 
choline, histamine, the polypeptide “Substance P”’, 
the catecholamines (noradrenaline, adrenaline and 
dopamine ), 5-hydroxytryptamine (“‘serotonin”’) and 
‘y-aminobutyric acid 

Their distribution will be reviewed and the 
evidence for or against the theory that they act as 


transmitter substances discussed 


Substances Released in Nervous Activity. |. [. 
Gappum (United Kingdom 


Ihe theory of the chemical transmission of 
nervous impulses was originally based on experi- 
ments in which the active substances released on 
stimulation of the nerves were collected and identi- 
fied Direct evidence of this kind is more convincing 
than experiments on extracts, but more difficult to 
obtain, since the quantities are small. However, it 
was shown that the substance released in certain 
tissues was acetylcholine and not some other 
choline ester 

There have been various attempts to collect sub- 
the central nervous system 


stances liberated iv 
They are apt to be destroyed locally, but they may 
diffuse into Ringers solution if this is brought in 
contact with the living tissue Such solutions have 
been perfused for short periods through the dog 
spinal cord or allowed to run over the surface of 
the frog's spinal cord or kept in contact with the 
surface of the cerebrum in plastic cups'* or run 
through push-pull cannulae, which continuously 
wash a small area of tissue 

| F. Mitchell, ] (:. Szerb and I have been using 
Acetylcholine is liberated 


from the cerebrum of sheep and cats and the rate of 


the last two method 


liberation ts increased by stimulating various nerves 
At least one other 


applying the solutions to goldfish intestine in a small 


ibstance has been detected by 
bath (0-05 mil 
1. BUerine, E. and Burn, J. H. (1941 


100, 337 
Buwzt, A., Burcen, A. \ 


Physiol 


spurns, B 
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Pepiey, N. and Trerroux, K. G 
Pharmacol., 9, 229 

3. Ancetucer, L. (1956), Brit. 7. Pharmacol., 11, 
16! 

4. MacInrosu, F. C. and Oporr, P. E. (1955). 
XLX Internat. Physiol. Cong., 580. 

Gappum, J. H. (1960), 7. Physiol. 155, 1P 


1954), Brit. 7. 


Inhibitory Factors in the Brain. H. \icLenxnan 


Canada 


In recent years there have been a number of 
reports (e.g. those dealing with “Factor 1°’) of the 
properties of extracts of the central nervous system 
which possess the ability to inhibit the activity of 
neurones and of some other excitable tissues In 
the present paper the properties of such extracts will 
be discussed, and a comparison made of the actions 
of extracts prepared by various groups of workers. 
Chere are also many reports of the inhibitory actions 
of chemical compounds which are known to be 
present in the brain: the possible physiological sig- 
nificance of these, and also the extent to which the 
actions of the extracts can be ascribed to those of 


known compounds will be considered. 


Discussion of the Previous Paper. Gamma- 
Aminobuturylcholine in the Central Ner- 
vous System. H. Kewirz (Germany 


The Effect of Drugs on Storage and Release of 
Serotonin and Catecholamines in Brain. | 
Costa and B. B. Bropre (U.S.A 


The storage of brain monoamines can be either 
increased or decreased by drugs affecting 1) bind- 
ing mechanisms of the monoamines 2) specifi 


enzyme systems controlling limiting steps for bio- 


synthesis and metaboliss and (3) receptor sites 
controlling monoamine release Each of these sites 
may be influenced by actions of drugs The use of 


peripheral structures as models of events in brain 
allows a more detailed approach to the study of 
mechanisms 


pheral stores by |) non-competitive inhibition of 


Drugs release monoamines from peri- 


binding mechanisms mumuck- 


reserpine 
ing the action of mediators which are responsible for 
their physiological release guanethidine ? and 
4) competitive inhibition of binding mechanisms 
Selective afhnity 


tyramine, amphetamine, ¢ 
of drugs for diflerent binding sites will be discussed 

Because of the limited knowledge of brain func- 
thon one can only demonstrate concomitance be- 
tween these biochemical changes and pharmaco- 
logical effects in CNS. Thus x-methyl-metahvdroxy- 
tvrosine (MMT) which selectively reduces brain 
catecholamines has been used as a tool to establish 
unequivocally that NE and dopamine depletion is 
unrelated to reserpine sedation whereas impairment 
of 5HT binding sites in brain is consistently associ- 
ated with this pharmacological effect An increase 
of free catecholamines in brain is associated with the 


excitatory state caused by reserpine in mice pre- 


| 
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271 


The marked speci 


reated witha M 

aift nee u phar and tMmochemoical 
eff f reserpine and MIM T reinforces the validity 
of these relationshiy \ ale f action of NI 
on neuronal proposed sung 
¢ nerve m svmpathets 
war AS A H NI appcars to serve 
asart lulator of trans! impulses in sympa 
thetic ganglia 


Interference with the Permeation of Aromatic 
Menoamines and Amino-Acids in Brain, a 
Possible New Type of Drug Action. \ 


Prerscner and K. F. Gs Switzerland 

1) Chlorpromazine chlorprothixens in 
theram dows cour act the fol ving alter- 
ation of noamine t tal» m rat Dram 
a) macrcas >-hvdroxyt and 3-hvdroxy 
tvramune caused by inhi ft noamine oxidase 
like proniazid, benzyl azine, msocarboxazid 
b) depletion of hydroxytryptamine, norepine- 
phrine and 5-hydroxytyramine due to reserpine and 
a benzoquinolizine deriva 

Imipramine and ar ine in comparable 
doses cause no sumilar alterations of cerebral mono- 
amine metabolisr 

Chiorpromazme doc inhibit oxidative de- 
amination of monoamu decarboxylation of 
aromatic amino-acids as well as the penetration of 
inhibitors of monoamine x use from the blood into 
the Dram mm Lheret t may be concluded 
that chlorpromazine and probably also chlor- 
prothixene inhibit the per thon of some mono- 
amines to and from their storage organelles This 
is supported by some repor | the literature 

2) Chlorpromazine ca the following changes 
im the metabolism of aroma amino-acids in rats: 
a diminution of th hydroxytryptophan- 
induced rise of 5-hydroxytryptami braim 

b inhibition of t ransiormation of ° 

hydroxytryptophan to lroxytryptamine im 
wolated brain ‘ increa the blood brain 
quotient of -hvare ryptophan or 3:4 
dihydroxyphenyvlalanine 

Sine the decarboxviat aromatic amino- 
not inhibited | ‘ rpromazine it 
can be « ‘ ded that the e reduces the uptake 
of aromatic amino-acids | rair 

The results how that reduction of the peT- 
meation ol monoamines ar atic amino acids 
is a new possibility to interfere with monoamine 


metabolism 
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273 Action of Cardiac Glycosides on Automaticity 


and Contractile Activity in Single Cardiac 
Muscle Cells Grown in vitro film demon- 


fhstract 
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Paper 


stration. A. Wo. cenpercer and W. Hai 


(,ermany 


rhythmically contracting cells were grow! 
fluid 


chick 


singk 
in a stung drop of a semisynthetic culture 
trypsin-treated ventricles of 13 d 


embryo 


ay-oid 


were hiilmed. at 32 exposures sec, 


after they had become attached to the surface of the 


lip The isolated cell multiply on the glass 


and establish connexions, forming a synchronous! 
pulsating reticulum and monolayer In the mono- 
laver cross-striated mvofibrils become visible The 
cycle changes associated with contraction m the 


and their component bands 
cells 


voosides in concentrations of 


length of the sarcomeres 


are for the first time witnessed in living 


\ddition of cardiac 
M 


thei frequen Im the 


strengther the contractions and 


ol digitoxin, 
10 


mcrcas cam 


these effects become maximal at about 1-2 


M. but at 


ances of rhythm 


these and higher concentrations disturb- 


and of co-ordinated contraction ar¢ 


noticed, such as irregular sequence of the pulsations, 


intra- and intercellular block of the propagation of 
the contraction wave, appearance of ectopic toc 
of activity (shown in single isolated cells), hHbrilla- 
tory movements, and standstill Much higher 
concentrations of structurally related elvcosides 


without cardiac activity ’ are ineflective 


Nlost ol the flects ce scribed are readily re ersed y 
washing, as seen in an isolated cell placed in a per- 


The cul- 


which on 


the 


fusion chamber last scene shows a 


tured amnion cells account of low 


frequency and speed of their contraction permit a 


particularly impressive demonstration of the posi- 


tive motropic action of cardiac glycosides on 


pulsating cells 


Cardiac Glycosides and lon Transport. |. b. 
Kann, yr. (U.S.A 
In cells which do work to maintain their ionic 

composition, metabolic energy ts used to accumulate 


certam K) and to Na 


Retention of electrochemical gradients represents a 


ons exclude others (« 


of influx and efflux of ions. Cardia 


steady stat 

glycosides affect many tissues (including the heart 
from many species, by altering the steady states of 
cation influx and efflux Unlike other compounds 
with similar eflects on ion movements, glycosides 
have not been shown to have marked or consistent 


energy-vielding metaboli 
block 
by wunterfering with the function of a carrier 
iphill transfer of Na and K. 
thera- 


the 


efiects oF 
They 


ccs 


Drocesses 


seem instead to active transport pro- 


system responsible tor 
Im the 


peutically 


related to the 
eflects of 


this effect can be 
sctul 
drugs Excitation in cardiac cells is associated with 
entry and exit of K and Na 
ably associated with changes in the 
Ca From the 


muscular contraction, on positive 


necart 
positive inotropk 
Contraction is prob- 
state of internal 
mechanism of 
etlects 


modern data on 
inotropK 
of glycosides, and on interactions of K and Ca in 


isolated mammalian hearts, a hypothesis can be 
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made to explain 1) the coupling of excitation to 


contraction in the heart: and 2) the mechanism 


of the positive inotropic ¢ fects of cardiac glycosides 


Action on Heart 
U.S.A 


Calcium and Digitalis 
Muscle. A. E. Faran and P. N. Wir 


Changes in extracellular Ca concentration affect 


acts on the 


muscle. Ca 
the 


coupling mechanism, and on contractilk 


contractility of cardiac 


excitable membrane, on excitation-contraction 
proteins 
changes in Ca 


the 


Digitalis effects are influenced by 


concentration Thus an increase in Ca in 
medium increases the toxicity of digitalis glycosides 


The 


also relate 


contractility are 
the 


eflects of digitalis on cardiac 
d to ¢ 


data indicate an additive effect of Ca and digitalis 


a concentration, however, here 


easurably changed 
U ptake 


is not changed 


Ca content of the heart is not m 
by therapeutic doses of digitalis glycosides 
of *°Ca bv the beating heart musclk 


by 10 * M ouabain, while 10° M ouabain sie- 


nificantly increases uptake Phe latter is a highly 
concentration which causes contractur« 
Indirect evidence indicates that “Ca efflux is not 


amounts ol 
differ- 


ences between Ca and digitalis actions on the heart. 


significantly changed by therapeuti 


ouabau Furthermore, there are distinct 


It is unlikely that digitalis in therapeutic doses acts 
I 


through either increasing the rate of uptake or 
decreasing the rate of loss or changing the total 
amount of Ca in heart musclk This does not 


exclude the possibility that intracellular redistribu- 


tion of Ca may be operative but this has not been 
studied 
Quabain produces an increase in the rate-depen- 


When the 


increase in contractility at high rates is depressed 


dent inotropic effects of heart muscle 


ouabain in low concentrations (10°* to 5 10* M 
restores these phenomena. High or toxic concen 
trations of ouabain depress or eliminate the rate- 


depe ndent positive inotropi etlect It is proposed 
mech- 


that therapeutic doses of digitalis act on the 


anism that causes the rate-dependent changes in 
contractility Our results show that positive 
iInotropi effects due to ouabain as well as Ca are 
not related to the changes in intracellular ion 


composition as proposed by Hajdu 


Supported by a grant from the American Heart Associat 


and Leonarp (1959), Pharmac. Re 


1. 


Cardiac Glycosides and Actomyosin. I. G. 


Waser (Switzerland 


For many reasons it is probable, that glycosides 


do not act only at the membrane phase of heart 
muscle but enter the sarcoplasma where they 
enhance the contraction mechanism We have 
especially been interested in the action upon 


actomyosin First the binding of Lanatoside A, C, 
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or k-Strophanthin to actomyosin and myosin of 
rabbit and calf) and heart muscle 


Ultrafiltration 


skeletal muscle 
call 


specially built apparatus and equilibrium dialysis 


was investigated with a 
gave the necessary data for the determination of the 
The 


lor 


ratio 
lor 


dissociation constants molar binding 


was found to be large actomyosin than 


serum-albumin 
The 


changes 


glycoside—actomyosin complex 

Phe 
double 
refraction of flow assumes an ellipsoidal shape after 
sol Ostwald 


glycosides the change of 


resulting 


the molecular form of the protein. 


nus with high viscosity and 


protein 


glycoside to the 
For 


viscosity is proportional to the biological property 


addition of tion 


Viscosimectet many 


of fixation of the glycoside to the heart muscle 


Phe 


studied in a rotation viscosimetetr 


thixotropy of the actomyosin solutions was 
The 


of thixotropic breakdown obtained by application 


coethcient 


of constant shear shows an interesting correlation 


with the biological activity (toxic dose in the cat) of 


various active and inactive cardiac glycosides 
This may be due to some charge phenomenon along 
the actomyosin fibre Cardio-active glycosides 
were shown to augment binding of potassium and 


calcium ions to myosin solutions 


Relation of Cations to the Inotropic and 
Metabolic Actions of Cardiac Glycosides. 
K. S. Lee (U.S.A 


ADP, AMP, PC and IP; the 
tension and the Na*, K 


content of papillary muscles of cat were mea- 


contractile 


le ve Is ol 
the 


The 
OO, 
Ca 
sured following the administration of ouabain to the 

amounts of K 


and 


medium varying and 
Ca 
1) At 


increased whereas there 


containing 


the (x ), 
in either the 


inotropic stage of ouabain, 
was no change 
content of the phosphate compounds or the issue 
content of Na*, K 
2) At toxic stage of ouabain, the QO, was mark- 

the P¢ 


the 


and Ca 


ATP content were 
content of K 


was 


edly increased while and 
tissuc 


Na 


decreased In addition, 


was decreased whereas that of and Ca 
increased 


3) Neither excess Ca** nor K 


produced the same effect on those parameters as 


lack in the medium 


that produced by ouabain 
The 


heart muscle 


effect of ouabain on the glycerol extracted 


fibre was also studied 
20°C in 


buffer at 


fibre extracted at 

90 per cent glycerol with 0-1 M_ histidine 
pH 7-00 for a short duration were found to contain 
a “relaxing This 
not present in fibres extracted or preine ubated for a 


Dog heart muscle 


factor’’. “relaxing factor’ was 


prolonged time. 

Ca* ATP-induced 
contraction of these glycerol-extracted fibres con- 
This effect of 


was not seen when the “relaxing 


QOuabain and increased the 


taining the “relaxing factor” 


ouabain and Ca 


fibres 


factor’ was absent from the 


‘ 
— 


278 Metabolic Factors Controlling Duration of 
Drug Action. Introductory Remarks. 5b 
B. Bropre (U.S.A 


279 Detoxication Mechanisms in vivo. RK. | 
(United King 


Most foreien organic « pounds undergo some 
biochemical change in the body, although there are 

ne pharmacologically u rtant substances which 
appear to be mochemica ert If these meta- 
bolic changes are considered from a pharmacological 
aspect, there appear t& hve maim types of re- 
actions From a chemical point of view, three of 
these do not involve nt is but are oxidations, 
reductions or hydrolys« ilst the other two are 

Dhese reactions are |) those in which biologic- 
ally imactive compounds are converted into active 
metabolites 2) those u hich biologically active 
compounds are converted mto active metabolites 
with the same or diflerer activity $) those in 
which biologically active compounds are converted 


into mactive metabolit« “udation, reduction or 


hydrolysis +) detoxication mechanisms, Lc. syn- 
theses between foreign cor inds and body carbo- 
hydrates or amino-acid vield imactive and 
non-toxic excretory product and >) lethal 
syntheses, 1.c. syntheses be een the foreign com- 


pound and a body constit » produce an injuri- 


ous product Example these reactions are: 


1) the conversion of chloral hydrate by reduction 


to the hypnotic trichlorocthanol 2) the conversion 


of codeine by oxidative det ylation to morphine ; 


3) the conversion of pher urbitone by hydroxvla- 


tion to the inactive hydroxyphenobarbitone: (4) the 


detoxication of phenol b jugation with glu- 


curonic acid: and (5) the nthesis of fluorocitrat 


from fluoroacetate and the consequent jamming of 


the tricarboxylic acid cycl 


The first three types of reactions are carried out 
mainly rut not entirely iver microsomal 
enzymes, the so-call microsomal “‘drug- 
metabolizing enzymes” and many of these have a 


requirement lor reduced tripho phopyridine nucleo- 


tide and oxygen The detoxication mechanisms 


require the participation activated” inter- 
mediates requiring ATP for their formation There 
are two kinds of intermediates, namely (a) “activated 
loragn compound” as in hippuric acid synthesis 
and (b activated conjugating agent’ as in glu- 
curomide synthesis The tis distribution of these 
two kinds of intermediates is different, (a) being 


confined to the liver and or kidney and (b) being 


more widely distributed 


280 Oxidation and Reduction by Microsomal 
Enzymes. |. R. Guerre (U.S.A 


Most reactions by which lipid soluble drugs are 


oxudized 


in body are catal by enzyme systems 


localized in liver microsome These reactions 
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comprise deamination of alkylamines, N-dealkyla- 
tion of alkylamines, O-dealkylation of ethers, 
hydroxylation and perhaps epoxidation of aromatic 
compounds, hydroxylation of aliphatic compounds, 
and sulphoxidation of thio-ethers The common 
requirements of the microsomal systems for TPNH 
and oxygen suggest that the enzymes utilize atmos- 
pheric O, The mechanism might be as follows: 
TPNH reduces a component of the enzyme system; 
the reduced component reacts with oxygen to form 
an active oxy@een donor whi h oxidize 5 the drug 
substrate In view of this proposed mechanism, it 
is important that the microsomal “drug enzyme 
systems” can be considered “hydroxylases”’. 
Attempts have been made to determine the nature 
ol “active oxygen donor” Most of the reactions 
catalysed by the microsomes can occur with model 
systems. For example, a modified Fenton's re- 
agent hydroxylates aromatic compounds and 
©-dealkylates ethers; horseradish peroxidase with 
hydrogen peroxide N-dealkylates alkylamines and 
sulphoxizes chlorpromazine The presence ol 
hydrogen peroxide in these systems sugge sted that 
“active oxygen donor” might be a_ peroxide. 
Although peroxide is formed during the oxidation 
of TPNH by microsomes, a peroxide generating 
system cannot replace the requirement for TPNH. 
Thus, the nature of “the donor” remains unknown. 

\zo- and nitro-compounds are reduced to pri- 
mary amines by enzyme systems in microsomes. 
\zo-reductase specifically requires TPNH and is 
only slightly affected by oxygen: but nitro- 
reductase can use cither rPNH or DPNH and is 
blocked by oxygen These enzyme systems are 
unusual in that their velocities approach infinity as 
the concentrations of both TPNH and substrate are 
increased They are also unusual in that their 
activities are greatly enhanced by high concentra- 
tions of riboflavin, FMN or FAD 


the enhanced activity is due to a non-enzymatic 


Presumably, 


reaction between the substrate and the flavin 
reduced by a mi rosomal system 

Animals use a number of these reactions to 
metabolize a particular drug For example, 
chlorpromazine sulphoxidation, N-dealkylation and 
hydroxylation. Which of these reactions predomi- 
nates depends on many factors including genetic 
background, sex and age of the animal. 


Discussion of Previous Paper. Kaisci 
Germany 


Glucuronide Conjugation. J. Durrox United 
Kingdom 


Apart from its occurrence in mucopolysaccharides, 
glucuronic acid forms simple glycosides with a wide 
variety of endogenous and foreign compounds, and 
the metabolic processes forming or breaking down 
these usually more readily eliminable glucosidu- 
ronic acids (or glucuronides) are of considerable 
pharmacological significance. Four main types of 
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glucuronide are distinguishable, depending on the 
conjugated group of the aglycone, and one major 
biosynthetic pathway for three of them is now known. 

The immediate donor of glucuronic acid to the 
aglycone is uridine diphosphate glucuronic acid 
UDPelucuronic acid), arising from oxidation of 
UDPeglucose, which in its turn has needed both 
uridine triphosphate and glucose-|-phosphate: 


1) Uridine triphosphate glucose-1-phosphate—> 
U DPelucose pyrophosphate; (2) UDPglucose 
DPN — UDPelucuronic acid reduced DPN; 

3) Aglycone UDPelucuronic acid — Aglycone 


glucuronide UDP. 

Thus, energy and a source of glucose, for (1), 
and oxygen, for (2), are here required in the ulti- 
mate synthesis of the glucuronic acid moiety. By 
this means “‘ether’’, “‘ester’’ and .V-glucuronides of 
both foreign and endogenous compounds can be 
formed. Whether the microsomal UDPtrans- 
glucuronylase (“‘glucuronyl transferase’’) catalysing 
reaction (3) is a single enzyme for all substrates, of 
whatever origin and structure, is not yet known; the 
-vidence will be discussed 

Glucuronide synthesis occurs in livers of various 
species, and in several other tissues such as kidney, 
gastro-intestinal tract and skin The significance 
of reactions (2) and (3) in these instances and 
differences due to developmental, sexual and genctic 
factors, together with attempts to stimulate conjuga- 
tion, will be described. Evidence of other path- 
ways will be reviewed, and the role of $-glucuroni- 
dase in glucuronide detoxication evaluated. 


Sulphate Conjugation. |. 1). U.S.A 


A number of sulphate esters are found as tissue 
components, and many others are normally excreted 
in the urine of most animal species. The conjuga- 
tion of inorganic sulphate to form esters requires a 
preliminary conversion of the sulphate to a highly 
reactive form The activation of each molecule of 
sulphate, at the expense of 2 molecules of ATP, 
results in the formation of 3’-phcsphoadenosine 
)’-phosphosulphate (PAPS In all systems so far 
studied, PAPS is the point of departure for the 
synthesis of every kind of naturally occurring 
sulphate ester and also of the unnatural ones that 
result from the detoxication of substances admini- 
stered to the organism 

Ihe largest group of substances so far investigated 
is the phenols; phenyl sulphate, p-cresyl sulphate, 
indican, and tyrosine-O-sulphate, for example, are 
detectable in normal human urine It has more 
recently been shown, in addition, that aromatic 
amines and aliphatic alcohols are also conjugated in 
mammalian tissues. Considerable progress has 
been made in isolating and characterizing the par- 
ticular enzymes that transfer sulphate from PAPS 
to the various acceptors (sulphokinases 

The sulphate activating enzymes of yeast are 
conveniently used for investigation, but essentially 
the same reactions occur in liver, kidney, coloni« 


mucosa, corneal epithelium, hen oviducts, and else- 


of Papers 8: 


where. With some variations, the same tissues are 
sources of sulphokinases, although knowledge of the 


distribution and function of these enzymes is far 


from complete. 


Discussion of Previous Paper. H. Bosrrom 
Sweden 


Mercapturic Acid Conjugation. Boy. np 
United Kingdom 


Many compounds are excreted as mercapturic 
acids which are derivatives of acetylcysteine. The 
metabolites of purely aromatic compounds such as 
naphthalene are 
acetyleysteine compounds which dec ompose in cold 
acid solution to give S-phenyl acetylcysteine deriva- 
tives. The metabolism of these aromatic compounds 
probably involves oxidation to intermediates with 
the properties of epoxides, which may react with 
water to give x,-dihydro-«,3-dihydroxy derivatives 
or “diols”, or with cysteine derivatives to give 
metabolites of the mercapturic acid type Com- 
pounds which contain chemically reactive groups 
such as epoxide groups or chloro groups react 
directly with the cysteine derivative. 

The formation of mercapturic acid involves the 
reaction of a chemically reactive compound with 
glutathione in the liver. The glutathione deriva- 
tives are excreted in bile but not in urine.” The 
glutathione derivatives appear to be converted to 
cysteine derivatives in the kidney and the final 
reaction which occurs in the liver is acetylation to 
yield the mercapturic acid which is excreted in 
urine An enzyme, glutathione kinase, in the 
supernatant fraction of rat liver homogenate 
catalyses the reaction of organic compounds speci- 
fically with glutathione." 

Aniline and 2-naphthylamine are also excreted as 
mercapturic acids, 2-Naphthylamine is apparently 
converted to 2-amino-l-naphthyl mercapturic acid 
and §(2-amino-5 :6-dihydro-6-hydroxy-5-naphthyl 
\-acetyl cysteine among other products The 
first compound may arise by oxidation of 2-naph- 
thylamine to 2-naphthyl hydroxylamine (RNHOH 
which can react with glutathione (GSH) to yield a 
product R(NU,)(SG) which can be converted into 
2-amino-l-naphthyl mercapturic acid which is 
excreted The formation of the other mercapturic 
acid from 2-naphthylamine probably arises through 
the formation of the hypothetical 2-amino-5,6- 
dihydro-5,6-epoxy naphthalene 

Mercapturic acid conjugation is a_ general 
reaction by which foreign compounds which are 
either chemically reactive or insoluble are converted 
into inert water-soluble 1onized compounds which 
can be excreted by the kidney. ‘There are probably 
some types of foreign compounds which are con- 


jugated as mercapturic acids still to be discovered. 


1. Boytanp, Ramsay and Sms (1961 
2. Bootn, BoyLanp and Sims (196] 


3. Manson (1961). Personal communication. 
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286 Discussion of Previous Papers. |). \. Parks 


United Kingdom 


287 Mechanisms of Enzymatic Acylation and 


Peptide Bond Formation. \. \ 


This paper will coms some recent studies on 
enzymatic acylath veptide bond tormation 
with particular the mechanisms olf 
activation of carboxyl groups. One type of activa- 


tion is accompanied b leavage of ATP to AMP 


and pyrophosphat intermediate 


formation ol enzyme-bour acv! adenvlate. Several 
examples will including enzymat« 
reactions ‘ nihesis of carnosine 
anserine, related y-ar ybutvrvl and #-alanyl 
peptides, phenylacetyle umune, and hippuric acid 
Another category wl $s activation reactions 
associated with ¢« ave of ATP to ADP, and 
inorganic phosphat vg. glutamine synthesis 
Recent experimer echanism of glutamine 
synthesis provide evid A new type of activa- 
m involving an « yme-bound torm of glutam«e 

A general s t o explain the several 
catalytic activities me has been formu- 
lated The possi! analogous mechanisms 
may account tor certal ther types of activation 


will be cise ussed 


Effects of Drugs on Synthesis and Mobilization 
of Lipids. F.C. (U.S.A 


Various Mechanisms Affecting Bile Acid 
Metabolism. ‘Sweden 


\ review will be 5 n of the degradation of 
cholesterol to bil technique by whuicl 
this process can juantitatively The 
influence of various fac this process will be 


illustrated and discuss« 


Effects of Major Nutrients on Human Lipid 
Metabolism. H. yr. (U.S.A 


Recent experiments presented which per- 
tain to two lines of study in man 1) the use of 
synthetic triglycerides a ary fats to elucidate 
whether and to what ext he various types of fatty 
acids (saturated, monoecnoic and diecnoic) affect 
serum lipid levels; and the induction of visible 
lipaemia in patients fed high-carbohydrate, low-fat 
dicts, and evidence obtain relative to the source of 
endogenous chylomicron Lhe relevance of such 
studies to current concept f atherogenesis will be 


noted. 


Drugs and Hormones affecting Serum Lipid 
Levels. Sremvperc (U.S.A 


probabk relanionship betweet 


Because of the 


elevated serum lipid levels and the development of 


atherosclerosis there is growing interest in the 
possible contributions pharmacology can make in 
this area An attempt is made to outline the fea- 
sible chematherapeutic approaches to control of 
serum lipid levels and to discuss the rationale of 
each in the light of current understanding of lipid 
biochemistry and physiology The large gaps in 
our knowledge, especially with respect to the basic 
mechanisms of lipoprotein production and lipo- 
protein degradation, are pointed out The pros 
and cons of various drug screening methods ar 
discussed, 

The approach based on inhibition of cholesterol 
biosynthesis is treated in more detail, using the 
“case history” of triparanol (MER-29) for illus- 
tration This compound has a well-defined 
mechanism of action and has been proved to be 
clinically effective It acts by inhibiting the reduc- 
tive conversion of 24-dehydrocholesterol des- 
mosterol to cholesterol As a result of this 
inhibition there is accumulation of desmosterol in 
serum and tissue but total sterol levels are nonethe- 
less reduced There is no doubt that an effective 
inhibition of cholesterol synthesis can reduce scrum 
sterol levels. Experience with other inhibitors is 
briefly reviewed and some of the problems that have 
been encountered with them are discussed 

Evidence has accumulated recently to show that 
emotional stress can produce hypercholesterolaemia 
\ hypothesis is presented, based on “model 
studies in experimental animals, to the effect that 
this hypercholesterolaemia may be secondary to 
combined overactivity of the adrenal cortex and the 
adrenal medulla and mediated through the mobil- 
ization of free fatty acids from the periphery 


Cholesterol Metabolism in Man. |.. |. Ginrz. 
H. A. Eper (U.S.A 


‘“"] mevalonic acid was administered to 
patients Free and esterified cholesterol were 
isolated from serum and the various lipoprotein 
fractions, and the specific radioactivity was deter- 
mined In contrast to free cholesterol, the specifi 
activity of the cholesterol esters of the various lipo- 
proteins differed: the highest activity was in the 
1-019 and 1-063-1-21 fractions The 
radioactivity in the D 1-019-1-063 fraction was con- 
sistently lower. One patient demonstrated a doubk 
specific activity peak in the low density lipoproteins 
These curves may be the resultant of two curves, 
one representing cholesterol ester synthesis in liver, 
the other re presenting cholesterolester synthesis in 
an extrahepatic site. The differences in the specific 
activity of the esterified cholesterol at all times up to 
two days after isotope administration are consistent 
with the m citre finding that cholesterol esters do not 
exchange between the different lipoprotein frac- 
tions. It was assumed that all the radioactive 
carbon which was not excreted in urine or as CO, 
was incorporated into cholesterol. From this 


esumate of radioactivity incorporated into chol- 
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esterol and the zero-time specific activity obtained 
by extrapolation of the linear portion of the specific 
activity-time curve, the total body pool of cholesterol 
was estimated. From the slope of the linear section 
of the curve, the fractional turnover rate was cal- 
culated, and in three patients this proved to be 0-7, 
1-8 and 1-2 per cent per day From this it was 
calculated that these patients synthesized a maxi- 
mum of 1-5, 3-9 and 3-8 g of cholesterol per day 
respectively. 


Effect of Dietary Fat on Serum Cholesterol 
Levels and Bile Acid Turnover in the 
Rabbit. K. Herisrrém, J. and G. 
WIGAND (Sweden 


White rabbits of the same strain weighing between 
2 and 3 kg were provided with a stomach fistula. 
This consisted of a PVC plastic tube which per- 
mitted bile sampling when a rubber tubing was 
introduced into the duodenum. Except when 
samples were taken the fistula was stoppered and 
the animals moved freely in their cages. Deoxy- 
cholic acid-24-'*C was given intraperitoneally and 
bile samples were taken after the injection of 
cholecystokinin at intervals of 2-5 days. The 
specific activity of the biliary glycodeoxycholic acid 
was determined by quantitative paper chromato- 
graphy and liquid scintillation counting of the spots 
on the chromatograms Thus, the half-life and 
pool of bile acids could be determined. The rab- 
bits were fed an isocaloric pellet food and had free 
access to water. On “standard rabbit food” (10 
cal ©, fat) the bile acid pool was 640 mg (281-1008), 
the half-life 6-6 days (3-4—9-6) and the daily bile 
acid production 72 mg (57-88) in 11 rabbits. When 
the diet was changed to pellets containing 26 cal ‘ 
ol hydrogenated coconut fat the decrease ol the 
specific activity of glycodeoxycholic acid immedi- 
ately changed to a slower rate. One rabbit after 
being fed the coconut diet for two months had a bile 
acid pool of 2-1 gm and the half-life of glycodeoxy- 
cholic acid was 31 days. Similar experiments with 
a corn oil diet are in progress and the results will be 
reported. The relationship between the changes in 
serum cholesterol and the bile acid turnover will be 


disc ussed. 


Studies on the Mechanism of Action of 
Cholesterol Synthesis Inhibitors. W. L. 
Howmes (U.S.A.). 


Investigations in a number of laboratories during 
the past three years have revealed several classes of 
compounds which interfere with the conversion of 
mevalonic acid to cholesterol in vitro and/or in vwo. 
[his report is concerned with comparative studies 
f the mechanism of action of a number of these 
inhibitors. Included this group are N-(1- 
methyl - 2:3 -di-p-chlorophenylpropyl) - maleamix 
acid (Benzmalacene), - 
phenyl )-1-( p-tolyl )-2-(p-chlorophenyl) ethanol (Tri- 


paranol), 3-diethylamino-ethyldiphenylpropyl acet- 
ate hydrochloride (SK&F 525-A), 2:2-diphenyl-1- 
2-dimethylaminoethoxy )-pentane hydrochloride 
SK&F 3301-A), and (tris-(2-di-methylaminoethy])- 
phosphate) hydrochloride (SK&F 7723-A‘*). 
Evidence has been obtained which suggests that 
the hypocholesterolemic agent, SK&F 7732 and its 
diethyl analogue, inhibit cholesterol synthesis in 
itro at asite lying between lanosterol and zymosterol. 
SK&F Nos. 525 and 3301, benzmalacene, and to a 
lesser extent triparanol have been shown to inhibit 
cholesterol synthesis in vitro at the polyprenol puro- 
phosphate level. The first two compounds also 
produced a major block at this level in vivo. SK&F 
Nos. 525 and 3301, and triparanol have been found 
to interfere to some extent with cholesterol bio- 
synthesis in vivo at two other sites, i.e. the cyclization 
of squalene and between lanosterol and zymosterol. 
Recently developed methods of gas chromato- 
graphy have been used to investigate the sterol 
content of the non-saponifiable fraction of several 
different tissues from pretreated animals. These 
studies are of particular interest since they readily 
demonstrate the applicability of gas chromatography 
to mechanism studies in this field. Despite the 
structural similarity of some of the compounds under 
study only triparanol was found to induce an 
accumulation of sterols other than cholesterol in 


rat tissues. 


The Metabolism of Desmosterol in Human 
Subjects During Triparanol Therapy. Dr\W. 
S. Goopman, J. Avican and H. N. Wrtson 
U.S.A 


The conversion of 24-dehydrocholesterol (desmo- 
sterol) to bile acids and to steroid hormones during 
triparanol administration has been studied in two 
male subjects. In the first study, 
mevalonic acid was administered intravenously and 
the '*C specific activities of plasma desmosterol and 
cholesteroit determined after 3 hr and 3 days. At 3 
days, bile was collected by duodenal intubation and 
the cholic acid purified by extraction and chromato- 
graphy of the bile acids. A 24-hr urine sample was 
also obtained and the urinary derivatives of cortisol 
extracted and purified by chromatography in two 
systems. Considerable !*C activity was observed 
in both the cholic acid and the cortisol derivatives, 
with specific activities indicating that desmosterol 
had been a satisfactory precursor for these com- 
pounds, 

A second and more elaborate study was then 
conducted in which the subject received an intra- 
venous injection containing both 7-alph-*H- 
cholesterol, previously incorporated into his own 
serum lipoproteins, and 2-'*C-mevalonic acid. 
Chis resulted in a labelling of the plasma-liver 
cholesterol pool with *H, and of the corresponding 
desmosterol pool with '* Serial blood, bile, and 
irine samples were obtained at one- or two-day 


intervals for one week Specific activity curves for 
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Hi and were the nact rmined lor both tree and 
esterthed desmosterol and cholesterol The curves 


ular, with ce smosterol 


lor the two sterols were eT 
disappearance being slightly more rapid than that 
of cholesterol This difference could be explained 


by the slow conversior lesmosterol mto chol- 


esterol, a reaction whicl id be quantitated from 
the rate of appearance “" in cholesterol, com- 
bined with the disappearance rate of *H-cholesterol 
The '*C specific activit rve of the purified bile 
acs as Getermined and mY pared with the plasma 
sterol curves this shov desmosterol to be an 


excellent precursor for bile acids, quantitatively 


quite comparable to cholesterol \ similar con- 
clusion was reached alx ibility of desmosterol 
to act as a precursor of cortisol and of androgeni« 
steroid This was determined by isolation and 
purification of the cortis lerivatives and of the 
androgenic steroid deriva for the several urine 
specimet Specific ac itv curves for both *"H and 
‘(> for these two kind f roids were constructed 
Both isotopes were pr grificant amounts in 
all samples, with only mimor changes in the tsotope 
rath being observed dur ¢ the course of the study 
These ilts demonstra that desmosterol is 
quantitatively very similar cholesterol in serving 
is a cursor for severa portant metabolic pro- 
ducts of cholesterol, name le acids, cortisol, and 


Oxidation of Cholesterol-26-''C by Rat Liver 
Mitochondria: Influence of Sex and Sex 
Hormones. |). Karrcnevsxy, M. W. Wurre- 
nouse and E. Srart LUS.A 


\ mary ola iu xpeTriments has shown 
that rial rat ver hondria consistently 
more cholk than do male rat 
li itochondria Ir ries of experiments 
+ a i male rats we treated as follows: mak 
cor M castrat Mic oestrogenized 
tradiol benzoat @ day Mi and 
castrates wstrogenized In a cries ofl 
the castrat estrogenized males 
more cholesters b-'*C wo '*OO. than did 
the ntrol In a cre + groups of 
al vere wed control I gona 
ed (FG andar me testosteron 
rol ute 1) @ day FA ind gonadectomized 

lrogenized gonadectomized rats 
Ox} we ch *CO), than did 
the female contr 1} hancement of oxida 
tow as not observed the other two groups 
FA, FGA 

Ir he male sere ‘ und’ liver cholesterol 
leve sere ated mm the 3 “lemun 
ized roups In the fema cries, there was a ris 
m serum cholesterol le the gonadectomized 
grout while serum cl vels decreased im 
the her two group ! olesterol levels were 


substantially unaltered in all 4 female group 


rted bw NIH Gre H 
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The Actions of Testosterone in Cholesterol- 
Fed Cockerels. W. West, H. Y. C. Wono 
and T. F. Jounson (U.S.A. 


The effects of testosterone propionate, andro- 
sterone and 17-ethyl-19-nortestosterone were com- 
pared in cockerels on a high cholesterol dict 
Both testosterone and androsterone produced sig- 
nificant inhibition of experimental atherosclerosis 
while 17-ethyl-19-nortestosterone did not The 
t the cton blood cholesterol le ve ls and phospholipids 
were not significantly different in the groups studied 
Testosterone and androsterone significantly in- 
creased the rate of absorption of orally administered 
'4(-cholesterol from the gastro-intestinal tract 
when compared with experimental controls. When 
'4(\.cholesterol was given intravenously, there was a 
significantly greater loss of labelled metabolites in 
the testosterone and the androsterone-treated 
birds when compared with experimental control 
Further studies are in progress in an effort to relat 
the results obtained with testosterone in the experi- 
mental atherosclerosis of cockerels to the anaboli 
or some property of testosterone or its metabolites 


Work rtially supported by National Institute of Healt 
Public Service, H-24 (4, and Atomic Energy Comumussior 
\l 


298 Mechanism of Emesis and Anti-Emesis. 


299 The Isolation of Nerve-endings from the 


300 The Buffering of Carbondioxide during Hyper- 


Film.) S.C. Wane (U.S.A 


Central Nervous System. Film. \. P 
Warrrraker (United Kingdom 


capuic Acidosis. (Film.) G. G. Nanas 
S. J. Dos, J. Strauss and M. H. 
U.S.A 


Brain and Social Behaviour in the Monkey 
Film). |. M. R. Detcapo (U.S.A 


he purpose of this film is to demonstrate tech- 


niques to quantify so ial behaviour of monkevs and 
to study modifications induced by drugs and by 
braim stimulation The first part explains th 
methods used | to record social behaviour by 
tume-lapse photography 2 to analyse and 


quantily the records by means of a time-study 
projector, clectric typewriter, and electronic com- 
puter and (3) to programme stimulation of the 
animals with tiny transistor-stimulators carried on 
a collar and connected to the brain through subcu- 
tancous leads The second part of the film shows 
quantihication of 24 categories of daily behaviour 
\dmuinistration of chlorpromazine, reserpine, iproni 
avid, pentobarbital and oestradial modify the 
quality and quantity of behavioural categories 
Sturmulation of central increases the aggressive- 


ness of the strmulated monkey and produces social 


Sumulation of 


spread of attacking behaviour 


1961 


Vol. § 
androgenic sterotds 


ol. 8 
96 


Abstracts of Papers &9 


motor areas does not disturb the animals. Stimu- 
lation of the nucleus anterior ventrails of the 
thalamus evokes running away and _ hiding 
Histological study shows that prolonged stimulation 
of the brain does not alter the neurons. 


Methods of Discovering Thrombotic and 
Antithrombotic Substances. Discovery of 
a New Type of Antithrombotic Effect of 
Monoamine Oxidase MAO Inhibitors. 
Film.) JT. Suimamoro ( Japan 


The Relationship between the Chemical 
Structure and Pharmacological Activity of 
some Esters of 3-Oxyquinuclidine. |). 
Masukovsky (U.S.S.R.). 


The pharmacological properties of esters of 
$-oxyquinuclidine with fatty, aromatic, fatty- 
aromatic and heterocyclic acids, of 3-oxyquinu- 
clidinecarbamic esters and their quarternary 
derivatives were studied These preparations were 
synthetized by Rubtsov ef al 

$-Acetoxyquinuclidine was found to be a highly 
active holinomimetic agent The cholinomimeti 
properties of this « ompound depe nd on the presence 
of the quinuclidine heterocycle in its molecule; its 
N-methyl-piperidine analogue is much less active 
The pharmacological action of 3-acetoxyquim 
clidine also de pe nds on the presence of the tertiary 
nitrogen atom in its molecule; indeed, quaterniza 
tion considerably reduces its activity The 
lengthening of the radical, which esterifies } 
oxyquinuclidine causes the disappearance ofl 
cholinomimetic properties and the appearance ol 
cholinolytic activity. 3-Benzoyloxyquinuclidine has 
a weak cholinolytic activity, but possesses a hypo- 
tensive and sedative action. This action appreciably 
diminishes when substituents are introduced into the 
benzene ring 

The carbamates of 3-oxyquinuclidine possess a 
very slight activity Methiodide of 3-dimet! 
carbamyl-oxyquinuclidine has a weak nicotine-like 
action The esters of 3-oxy:3-alkyl(aryl)quin 


clidine have no apparent activity 


Optical Isomerism and Cholinomimetic 
Activity. B. V. Rama Sastry and J. V. 
Auprrore (U.S.A 


Published literature on the relationships between 
the chemical constitution and the biological respon- 
ses of cholinomimetics and atropine-like com 
pounds suggest that an acetylcholine-like neuro 
humour with an asymmetrical centre in the alpha 
position to the carbonyl! 
To test whether I -lactovicholine 


group may occur in 
nature 
Lh will satisfy the requirements of such a 
neurohumour, the pharmacodynamic evaluation of 
D - and 1 -LCh was undertaken The 


isomeric ratios (1.R.) between the enantiomers of 


H 


LCh (p/- I : dog B.P. 11-4, dog B.P. after 
atropine 5-0, guinea-pig ileum 5-0, rabbit intestine 
5-0, frog rectus abdominis muscle 2-0) indicate that 
asymmetry in the acyl component of cholinesters is 
a significant factor in the muscarinic and nico- 
tunic effects of cholinomimetics. Our results 
indicate that erythrocyte and plasma cholinesterases 
ChE) from human and dog hydrolyse 1 -LCh 
at a rate faster than that of ACh and show pre- 
ferential affinities for 1 -LCh (1.R.1 p(— 

human RBC 5-0, human plasma 1-5, dog RBC 8-6, 
dog plasma 1-7). The close fit of 1 -LCh to the 
asymmetric area at the esteratic site and the high 
electrophilic nature of its carbonyl carbon may 
contribute to its rapid hydrolysis by ChE. The 
stereospecificity of specific ChE seems to have a 
greater significance than that of plasma ChE for 
this pair of enantiomers. Estimation of the 
muscarinic and nicotinic activities (dog B.P. before 
and after atropine) in the light of their rates of 
hydrolysis by dog RBC and plasma ChE seem to 
indicate that: (1) 1 -LCh is more active than 
D -LCh in its muscarinic and nicotinic activities, 
and (2) 1 -LCh is about four times more active 
than ACh in its nicotinic action and is about 75 
times less active than ACh in its muscarinic action. 
Our results show that muscarinic receptors, nico- 
tinic receptors and cholinesterases distinguish 
between these enantiomorphic pairs of cholinesters 
containing an asymmetric carbon in the alpha 


position to the carbonyl gro ip 


Sastry, Premrer and Lassio 1960), 
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The Isolation of Radioactive Phosphorylserine 
Ser’’*P from Different Rat Liver Cell 
Fractions Incubated with °*’P-Labelled Di- 
isopropyl Fluorophosphonate 


\oren and L. Encsrrém (Sweden 


Dir propyl fluorophosphonate (DFP) is known 
to inactivate several enzymes by reacting with their 
active sites,'! After acid hydrolysis of the inacti- 
vated enzymes phosphoryls¢ rine can be isolate dasa 
characteristic degradation product \ssuming that 
other enzymes may also behave in the same way, we 
were interested in determining the amount and 
distribution of DF P-reacting proteins in the rat liver 
cell fractions, obtained according to Hogeboom and 
Schneider 

The cell fractions were incubated for 30 min with 
different concentrations of DF**P at 0° and pH 6-8 
The medium contained 0-25 M sucrose, 0-Ol M 
sodium phosphate, pH 6°8, and 2-5 per cent 
propylene glycol with DF*P added to a final 
concentration of 10 10-* M The incubation 
mixtures were precipitated by trichloroacetic acid 
Che precipitates were dried with ethanol and ether 
After acid hydrolysis Ser**P was isolated by chro- 


matography on Dowex 50 as previously described. 
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differences in their behaviour 


are analysed for 


substrates and inhibitors 
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307 The Behaviour of ACHE in the Optic Lobes 
after the Removal of the Eye in the Chick. 
and E. Srrusta 


(>. Firocamo, G. 


lta 


experiments thee 


the chick, 24-48 hr alter hatching 


decrease m the 


im trar it 


Koeclle reaction for ACHE in 


the controlateral optx 
followe 


days alter removal dbva speedy 


i» 
recover only after 5O-+0 davs was the reactios 
vradua seen to lose its intensity at the same rate 


the hypotrophy of the neurons in the same opti 


he present experiments, 2-6 1 


tim 


extirpation, were myected subcutane i 


Both histochemical and biochemical investigations 
ha hown a marked decrease in ACHE activity 
alte he first 24 hr in bot! rboe In the days 


hus treatment the enzyi« 


constant! siower and less complete u 


aking retinal fibres than m the 1 


1 on \ 


general 


The Influence of Chemical Structure on the 
Interaction of Gamma-Aminobutyrylcho- 
line Derivatives and Human Cholinestera- 

F. Fouoes and V. M. Founes (U.S.A 


ses. 


icractiion of lt amimotn rvicholu 


by Electrophoresis 


Hemnronn (Swede 


306 Analysis of Purified Plasma Cholinesterase 
and Kinetic Studies. 


Kinetic result »bta th human plasma 
fracu I\ 4-3 assurming the 
“ rrence of tw ‘ ra Further 
t puriiied hor a st that alter 
paper clectrophorests, tw are obtained which 
sta th indoxyla ate lour develops after 
treatment with eserine pS-activity curves 
gain ty vw the Michacli Menten theory only if 
tw taneously acting cholinesterases are 
assumed with reversible imbubitor 
1 .2,3.4-tetra lro-)-amur inc, also point to 
vards the presen ftw mes in the prepare- 
thot Efforts are made to separate the enzymes by 
column electrophoresi I} separated fractions 


linesterase 


+. 66-9, 103-7 and 9 


n when n equalled 3, 4 6 and respectively 
(radual substitution of the H atoms of the H.N 
radical by CH, groups decreased the hydrolysis 


rate of the mds in proportion to the number 


compo 


f the CH, substitutions The RChE inhibitory 
efiect of 10°-* M concentrations of the unsubstituted 
compounds mecreased with increasing values of n 
and ranged fron per cent (1 }) to 57 per cent 
' 7 Inhibition was the greatest with the 


limethyl substituted compounds ranging from 12 
7 The 


com- 


per cent n to per 
PChI effect of the 
Hy wever 


Was 
w >, the dimethyl substituted con pounds in 10 M 


cent n 


inhibitory insubstituted 


when n 4 


insignificant 
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concentration inhibition 


caused 72 per cent 
Several of the compounds produced a depolarizing, 
neuromuscular block in both cat’ and mar In 
man, the intensity and duration of the block was 
proportional to the enzymatic hydrolysis rate of the 
compounds 


m B. B. Brown and L. BE. Ba 


hridge, California 


309 Some Difficulties of the Rigid Application of 


Structure-Activity Relationships. | H 
Suaw (Australia 
The substance tetrahydro-5-aminoacridine i 
both a powerful anti-cholinesterase and mild anti 
choline-acetylase As would be expected, it resen 
in its pharma 


NMJ block pro 


duced in man and animals by tubocurarine ar 


bles eserine or rather neostigmine 


cological effects It reverses the 


gallamine and potentiates the block produced by 
iceinvicholine; it is used for such purposes 
clinically Whilst in man it does not ha a 


cholinergic effect on the intestine, salivary o1 
bronchial secretion and cardio-vascular system, it 
does in most laboratory animals profoundly affect 
these systems in the expected manner. On the other 
hand, it scarcely antagonizes the effect of tubocura- 
on the phrenic nerve-diaphragm prepara- 

Thus, the 


for a marked species variation, which is nowhere 


rine, ete 
tion (rat first problem is to account 


near as marked with other anti-esterases. But 
tetrahydroaminacridine possesses additional proper- 
ties not found with other anti-cholinesterases (which 


might tx accounted tor by its anti-acetvlase 


activity viz. re spiratory stimulation and restoration 
of consciousness in narcouzed and uraemic animals 
and man 
Amiphenazol 2-4 diamino-5-phenylthiazol 

which has no anti-enzyme activity, possesses exactly 
the same stimulating action on the higher nervous 
NM] 
to explain similarity of pharma 
on the CNS 


have recourse to either similarity of structure or 


centres but no eserine-like activity at the 
Thus we have 
cological effects without being able to 
so far as is known) identity of biochemical activity 
Other instances of the similarities and differences ot 
activity of these two substances (and related ones 


will be given 


310 The Role of the Onium Group in the Molecule 


of an Anticholinesterase in its Penetration 


through the Blood Brain Barrier BBB. 
M. J. Micnetson, E. V. Zeman, L. G. Maca- 
zanik, M. 1. Kasacunik and N. N. Gopovikoy 
U.S.S.R 
Anticholinesterases with general formula: H,G,O 
CH,)P(O)SCH-CH,R; R -S-C,H,(Gd 
R = -S*(CH,)C,H,OSO,OCH, (Gd-42); R -S- 
Cy gH, ,(Gd-107 R S*(CH,)C,,H,, . OSO, 


OCH .,(Gd-108) were synthetized The concentra- 


tions of cholinesterase inhibitors in different tissues 


31 


of Pape rs 9] 


in owe alter 1.v. injection were determined by means 
of calibrating curves where the percentage of chol- 
inesterase inhibition in corresponding tissues # 
itro was plotted against the drugs concentration. 
(Gsd-7 easily penetrates into the brain. The con- 
centration of Gd-42 in the brain is 10 or more times 
less than in the muscles of the cat, chicken and lrog 

When | DL of Gd-42 (0-005 me/ke 
i.v. in the cat, no drug could be detected in the 
Only when 10 LD of Gd +) 


were injected i.v. significant concentrations of the 


was injected 


brain 0-05 me/ke 


drug were found in the brain In this case no 


statistically significant difference in the concentra- 


tions of the drug in the cortex, cerebellum, middk 


brain, caudate nucleus and medulla were revealed 


Petromyson fluviatilis) the BBB for 


but the differ- 


In Cyclostomata 
onium compounds is relatively weak 
ence in their concentration in the spinal cord and 
the muscles still exists 

In the embryogenesis of chicken on the tenth day 
of incubation, the BBB for onium salts does not 
st; the concentrations of Gd-42 are equal in the 
brain and the muscles 

The substitution of the ethyl group connected 
with the sulphonium sulphur atom by a decyl group 
Gd-108) does not facilitate the penetration through 
the BBB, but even makes it more difficult Its non- 
ionized analogue 


BBB without any difficulties 


Gd-103 penetrates through the 


The Role of Cholinergic Systems of the Brain 
Stem Reticular Formation in the Mechanism 
of Central Effects of Anticholinesterase 
and Cholinolytic Drugs. K. J. 

U.S.S.R 


The problem of availability and role of cholinergic 
ystems in the reticular formation of the brain stem 
has not been closely studied Scientific researches 
carried out by us by applying various pharmaco- 


logical drugs and recording the brain electrical 
activity in experimental animals show that cholin- 
erg@ic systems are ol ereat importance in the activity 
of the reticular formation and that the mechanism 
of central action of a number of anticholinesterase 
and cholinolytic drugs is closely connected with the 
influence upon these systems The administration 
of anticholinesterase drugs induced changes in the 
electrical activity of the cerebral cortex, non- 
specific nuclei of the thalamus and reticular mesen- 
cephalic formation in experiments on rabbits and 
cats. Observed EEG activation was easily blocked 
amisil-benactyzine 


by central cholinolytic drugs 


but not by peripheral cholinolytics (metacine) and 
} 


chlorpromazine In cats with “cerveau isole an pre- 
paration and those with sections at the level of the 
superior c. quadrigemina and pons anticholines- 
tcTrast drugs have the same effect as upon the intact 


All these effects could be abolished by 
Under this 


animal 
amisil but not by chlorpromazine. 
condition after amisil administration, EEG activa- 


tion is not observed even when overdosing with 
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A Pharmacological Demonstration of Cholin- 
ergic Mechanisms in the Central Nervous 


tuches, 


how! 


Trice he iAteTnat 


readily cross the blood-br: 


rine, whicl cholinerex 


mechani produ ada in spontancous 


activity at non-treme rin In addition to 


antagonizing the trem by Tremorine, 


eentrally acting specifically 


the depression activity prod 


this drug salts are unable 


his reversal 


Other non-quaternary cholinergic agents such as 


and 2-dimethylar 


pilocarpine wthylacetate (the 


tertiary amine of acetylcholine, also cause a depres- 


sion of spontancous activity and, at some doses, 


mice The trer and depression of 
produced by the pounds can be 


reversed by the centrally anti-cholinergics 


In addition, small dose linesterase inhibi- 


This 


effect is obtainablk p vce of amounts of 


tor eserine prod ice a depressi mn of activity 


atropine methyl nitrate wh completely protect 


against the 


peripheral actions of eserine Again, 


effects of 


the depressant 2-dimethylaminocthyl- 
acetate are markedly potentiated by eserine 


Thus 


estcram 


cholinergic agents and the anti-cholin- 


eserine, which have access to the central 


nervous system, depress the spontaneous activity of 
Trice The anti-cholinereK agetits stimulate the 
activity and readily reverse the depression produced 

These 


by the cholinergic agents and Tremorine 


ts of Pape 


findings will be 


discussed in relation to 


cholinerg1 


in the central nervous system 


Harris, L. S. (1961), Fed. Pr 


20, 39 


Amphetamine Induced Recovery of Condi- 
tioned Reflexes disturbed by Cholinolytics 
and Chlorpromazine. \. Linucnry, N. J 
LucomskajaA, M. J. Micnerson and 
(U.S.S.R 

Different cholinolytics induce disturbances the 

activity of men and animals whicl 
mmpletely ented by simultaneor 
anticholinesteras« eserine, parooxon, 

Michelson ef a 1954, 195 


Such antagonism cou 


prostigmine 
wobably occur at 
cholinergx articipating 
the performance of nervous activit 


thy men the temporar disturbar 


induced by parpanite « 


preliminary taking of amphetamine 


in motor-food conditioned 


retles ats a labyrinth was induced 


atropine cholinolytics 


rpanite 
preliminary or s ultaneou ection of an 


quate dose of amphetamine 2-0 me ke com 


pletely partly prevented the disturbance caused 
by cholmotytics 
The disturbance in the 


motor-food conditioned 


reflexes rabbits and cats caused by benactyzine 
could be reduced by injection of adequate doses of 
amphetamine 


Amphe 


oidance conditioned reflexes of rats disturbed 


tamuine restored to normal the motor-food 


chlorpromazine I hus antagonism occurred 
even in cases when a large range of doses of amphe- 
tamine and chlorpromazine, respectively, had been 
used 

Phe ability of ayphetamine to reduce the disturb- 
ances which cholinolytics caused in nervous activity 
probably could be explained as a manilestation ol 
adrenergic influence on 


adaptative cholinergx 


brain synapses Special features of the antagonism 


of chlorpromazine and amphetamine suppose 


another level, e.g. the adrenergic structures of the 


brain stem reticular formation 


Relationship between Central Anticholinergic 
Actions and Antiparkinson Efficacy of 
Phenothiazine Derivatives. K.P. and 
E. J. Wesvrerpexe (U.S.A 
Ethopropazine (Parsidol) is employed clinically 

as an anuparkinson agent, whereas promethazine 


thioridazine, promazine, 


with the 


proc hlorpe razine are not 


and, 


exception of several, have been 
reported to produce extrapyramidal overactivity 
toxic effects. Since Parkinsonism may result from 


an over-active cholinergic mechanism," it seemed 
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of interest to ascertain whether Parsidol would pre- 
eminently block the EEG activation produced by 
low doses (0-1 mg/ke) of physe stigmine or diiso- 
propylfluorophosphate (DFP) in unanaesthetized 
rabbits. In comparatively low dosage (1-2 mg/kg 
intravenously, all of the phenothiazines induced a 
synchronous EEG pattern which was converted to an 
alert tracing by the cholinergic drugs In higher 
doses (10 mg/kg), however, only Parsidol blocked 
completely the EEG effects of physostigmine or 
DFP indicating, together with marked mydriasis, 
significant anticholinergic actions 

Experiments with p-amphetamine (1-5 mg/kg 
show that all of the phenothiazi es tested reduce or 
antagonize the EEG and behavioural effects of this 
drug and that no marked distinction exists between 
the phenothiazines in this regard. Hence, the 
pharmacological data suggest that the antiparkinson 
action of Parsidol is exerted by means of a central 
anticholinergic effect The report of White ef 
al.’ showing that hyoscine and atropine, in that 
order of potency, block the EEG action of physostig- 
mine and that chlorpromazine failed to manifest 
such a blockade further supports this suggestion 


Supported by U.S.P.H.S. Senior Research Grant SF- 


l 1956), Ann. New York A i., 64, 690 
2. Wurre and Boyayy (1960), int. Pharmacodyr 


127, 260 


Effect on Plasma Catecholamine Concentra- 
tion of Haemorrhage and pH Alteration 
Followed by Various Forms of Therapy. 
W. M. Mancer, G. G. Nanas, D. Hassam and 
S. Durron (U.S.A.). 


Haemorrhage of third or more of total blood 
volume in dogs was accompanied by increase in 
concentration of plasma catecholamines which was 
correlated with quantity of blood loss and severity 
of hypotension. Usually increase in epinephrine 
was considerably greater than norepinephrine. 
Slow haemorrhage caused smaller increases in 
catecholamines than rapid removal of the same 
quantity ol blood Further increases in catechol- 
amines accompanied prolonged haemorrhagic 
hypotension. It seemed the principal factor 
activating the sympathetico-adrenal system was 
hypotension. However, hypotension following in- 
travenous administration of histamine or egg white 
to sensitized dogs almost invariably caused smaller 
increases in catecholamines than did the same degree 
of hypotension following haemorrhage 

Replacement of blood loss with herparinized 
blood (even in dogs whose blood pressure was main- 
tained at 50 mm Hg for 24 hr) usually resulted in 
restoration olf blood pressure and catec holamines 
towards normal. Following rapid haemorrhage of 
about half blood volume, rapid transfusion with 
blood collected in acid citrate dextrose (A.C.D. 
solution resulted in severe acidosis and death in 90 


per cent ol dogs. Catecholamines were increased 
significantly during haemorrhage and transfusion 
particularly in animals when acidosis was most 
severe. If A.C.D. blood was titrated with tri- 
hydroxymethyl aminomethane THAM) to an 
average pH of 7-56, rapid transfusion resulted in 
survival of 80 per cent of animals and return of 
catecholamines to about control levels. 

lransfusion acidosis can also be prevented by 
maintenance of relatively normal arterial pH with 
addition of Na,CO,. Simultaneous administration 
of CaCl, or addition of large concentrations of 
catecholamines to acid blood will also protect dogs 
against transfusion acidosis, mostly by maintaining 


adequate cardio-vascular function 


316 Importance of Bulbar Autonomic Mechanisms 
in the Pentylenetetazol-Induced Cardiac 
Arrhythmias and Hypertension in Dogs. 
S. C. Wane, R. P. Bircner and T. Kanai 
U.S.A 


It has been previously ascertained by stimulation 
and transection experiments sympathetic 
pressor centre is located in the periventricular area 
at the level of the medulla oblongata, and the vagal 
and sympathetic depressor centre is located caudally 
in the obex. Contrary to the recent claim of Peis 

1960) that reflex cardio-accelerator mechanism is 
located in the hypothalamus, our evidence indicates 
that cardio-acceleration can be reflexly elicited in 
animals without hypothalamus, and that the reflex 
mechanism for cardio-acceleration is also located in 
the medulla, in the same general region for the 
sympathetic pressor responses These bulbar sym- 
pathetic and vagal mechanisms are important for 
the tachycardiac or bradycardiac arrhythmias and 
hypertension, induced by pentylenetetrazol given to 
succinylcholinized animals intravenously or into 
various cerebral ventricles. These cardiac responses 
can be readily prevented by protecting the heart 
from the effects of centrally mediated vagal and 
sympathetic outflows (vagotomy, l-hyos-cyamine or 
N-« thyl-nortropine -benzvydryl-e ther; and compl te 
sympathectomy, cervical chordotomy or dihydro- 
genated ergot alkaloids The hypertensive re- 
sponses, on the other hand, are not completely 
prevented by the above procedures Phis evidence 
suggests the possibility of some constrictor action of 
pentylenetetrazol on the vascular system. 


Supported by USPHS Grant B- 


317a Recherches sur l’Action Adrenalinogene de 
lon Potassium chez Differentes Especes 
Animales. RK. Hazarp (France 


Les premiéres expériences faites sur le chien 


' ont montré la nécessité de réaliser 


chloralose 
en un temps donné une certaine concentration du 
sel de potassium dans le sang afférent de la sur- 
rénale. L/injection dans la saphéne de 0-015 g de 


KCl par kg faite avec quelques précautions est en 


ag 
1. 8 
4 
- 


Ab fracts 


général démonstrative. Pour éviter les dangers 
pour le coeur de la voi eimeuse, on peut faire 
injection dans l'artér énale a contre-courant, 
l'aorte abdominale ¢tant temporairement pincée 
Les effets produit pression, cocur, vaisseaux, 
intestin, glycémuc sont identiques a ceux de 


Vadrénaline; ils sont supprimes par surrénalectomic 
double 
L’action hypertensive est augmentée par la 


cocaine ¢t par la spar action postganglion- 


naire inversée par bine elle peut reparaitre 
partiellement apres spar ne (désinversion 

Chez le chat (chloralos¢) l’injection dans la 
saphéne de 0-015 @ Kf ur kg produit également 
de hypertension qu yhuimbine inverse Chez 
le lapin (uréthannis« par injection de KC] 
par lartére rénalk ans laorte abdominale, 
hypertension est inconstante ect généralement 
faibl Chez un autre herbivore par contre, k 
cobaye (uréthannisé) 0-015 ¢ KCI par kg inject 


meme par la juguiaire pr ut apres une hypoten- 


sion plus ou moins ma ne nette hypertension 
Ly adrénalinoverseur ohimbine tolazoline 
accentucnt la phase I ils diminuent ou 
ippriment la phase hypertensive Le rat anesthe- 


sic au chloral réagit au AC! comme le cobave 


317b Experiments on the Adrenaline-Releasing 


Action of Potassium Ion in Different Species. 
R. Hazarp (France 


The intravenous injection of KC] in the dog, 


anaesthetized with ch ra leads to a release ot 
catecholamine trom the adrenal glands (R Hazard, 
1933 Ihe first experiments showed that it was 
necessary to reach a certain potassium concentra- 
tion m the afferent blood of the adrenal glands \ 
somewhat careful injecti {15 me/ke of KCI into 
the saphenous vein is generally demonstrative To 
avoid the intravenous rt dangerous to the heart, 
the KCI can also be given by retrograde injection 
into the renal arte into the temporarily 


clamped abdominal aorta 

The eflects prod iced m the blood pressure, 
heart, vessels, intestine and blood sugar are identical 
to those produced by adrenaline; they are abolished 
by bilateral adrenalectomy 

The hypertensive action is enhanced by cocaine 
and sparteine (postganglionic action); it is reversed 
by yohimbine \fter yohimbine the hypertensive 
action can be partially restored by giving sparteine 
dis-reversal 

In the cat, anaesthetized with chloralose, an 
intravenous injection of KCI (15 mg/kg) also pro- 
duces a hypertension which is reversed by yohim- 
bine 

In the rabbit anaesthetized with urethane. how- 
ever, even injected into the renal artery or into the 


of 
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abdominal aorta the KC! only causes a variable and 
small hypertension 

In another herbivore, the guinea-pig, anaes- 
thetized with urethane, KCI (15 meg/ke into the 
jugularis vein), on the contrary produces a fall in 
blood pressure which is superseded by a ris The 
adrenaline-reversing drugs, vohimbine or tolazoline 
enhance the hypotensive phase and reduce or 
abolish the hypertensive phase 

[he rat, anaesthetized with chloral, behaves like 


the guinea-pig. 


The Precordial Electrocardiogram during 
Exercise. |. S. LaDue (U.S.A 


A new lead and electrode system will be des 


cribed which permits the recording of 4 precordial 


leads of the electrocardiogram during mild, mod- 
erate and severe exercise Ihe tracings have steady 
baselines, are virtually free of muscle noise and 
permit accurate measurement ol amplitude and 
duration of the P, O,R, S, ST, T and U waves 
The prec wrdial leads obtained are nearly identi al 
with leads V,, V;, \ V; as recorded with the 
Wilson central terminal 

Results of the electrocardiogram during exercise 
will be shown in angina pectoris, confusing chest 
pain and discomfort due to non-cardiac actiology. 
some other types ol heart disease and the effect of 
MOA inhibitors and nitroglycerine upon the 
development and disappearance of abnormal 
changes 

\ comparison of the electrocardiographic changes 
during and post exercise has disclosed abnormalities 
not uncovered by the routine Master’s single or 
double 2-step test. This procedure has proved 
safe since exercise can be stopped when necessary 
at the onset of pain or the first sign of ischaemia or 
arrhythmia Actual demonstrations of the pre- 
cordial electrocardiogram during exercise will be 
given at stated intervals. 

The normal variations for the electrocardiogram 
during exercise will be presented together with 
studies on patients with angina pectoris and healed 


myocardial infarction 


Effect of Cardioactive Steroids on Unipolar 
Electrocardiograms of Isolated Hearts of 
Mammals. \. M. Venturi (Italy 


The changes occurring in the duration of electro- 
cardiographic phenomena, after treatment with 
k-strophantoside and other cardio-active drugs, 
have been studied recording unipolar electrograms 
from isolated rabbit hearts 

The RR period is lengthened at low concentra- 
tions (5-7 10°-* M); it is shortened at high con- 
centrations (2-3 10-* M). ‘The increase of PQO« 
values is statistically significant only at the highest 
concentration The values of both OT and OTe 
are decreased at all concentrations, the ST interval 
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being progressively shortened to reach a fusion 
between the QRS complex and the T wave; 
biphasism is observed in a preterminal phase, before 
the onset of fibrillation. 

rhe shortening of QT or QTc values can occur 
also with treatment with other drugs. However, 
in the case of drugs causing bradycardia, a reduc- 
tion of QTc is primarily dependent upon the 
lengthening of RR, therefore it is not confirmed by 
a reduction of QT. In the case of drugs causing 
tachycardia, a shortening of QT is not accompanied 
by a shortening of QTc. So far, only in the case of 
cardio-active steroids a QT shortening has been 
found parallel to a shortening of QTc. This 
phenomenon seems to be the most constant electro- 
cardiographic response to experimental treatment 
with cardio-active steroids. 


320 Bradyrhythmic Properties of Adenosine and 


Related Nucleosides. ANGELAKos and 
P. M. Grassman (U.S.A.). 


The following compounds were studied in the 
anaesthetized dog for their acute cardiovascular 
effects when injected intravenously in doses ranging 
from 2-25 me/ke: adenine, adenosine, guanine, 
guanosine, inosine, cytidine, thymidine, and uridine. 
With the sole exception ol adenosine none of the 
other compounds listed exhibited any cardiovascular 
effects. Quantitative dose-response determinations 
revealed that adenosine is more active as a hypo- 
tensive with negative chronotropic (bradyrhythmic 
and negative inotropic properties following in that 
order. None of the adenosine effects were blocked 
by atropine (even with large doses and therefore 
cannot be classified as cholinergic in spite of their 
similarity to the cardiovasular effects of acetyl- 
choline. Electrocardiographic studies indicated 
that the bradyrhythmic effect of adenosine is 
directly on the SA node. Since neither adenine 
nor any of the related nucleosides were active, it 
appears that these effects of adenosine are dependent 
upon the presence of the pentose as well as of the 
specific purine. These results obtained with the 
mammalian heart in vive are at some variance with 


findings on isolated amphibian hearts. 


Effects of Several Hormones on Erythropoi- 
etin Formation and or Release. |. \\V. Fisuer, 
J. J. Crook and N. P. Sanzari (U.S.A.). 


A number of hormones, some of which are clinic- 
ally useful, were assayed for erythropoietic activity 
in male Sprague-Dawley hypophysectomized rats. 
The compounds tested were injected subcutane- 
ously daily for 2 days. On the third day, a tracer 
dose of 1 uc **Fe citrate was given i.v., and 16 hr 
later blood was removed by cardiac aspiration, the 
radioactivity counted and per cent °*Fe incorpora- 
tion into red cells determined. Erythropoiten is a 
factor found in plasma that, when given to test 
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animals, will stimulate incorporation of °*Fe into 
red cells or reticulocyte formation, or will increase 
the size of the red cell mass. The compounds tested 
and dosage administered per kg were: growth 
hormone (4 mg); hydrocortisone acetate (4 mg); 
PSH (4 mg);5:3’ triiodothyronine (700 ug); 11- 
dehydrocorticosterone (4 mg angiotensin (100 
ug); ACTH (25 units); cobalt-chloride (83 umg 

adrenocortical steroid extract (0-5 ml); and a com- 
bination of 3:5:3’ triiodothyronine (16 ug), growth 
hormone (4 mg) and cortisone acetate (5 mg 

Ihe substances stimulating significantly (P < -05 
more ®*Fe incorporation in red cells than saline 
injected controls (7-4 were: 3:5:3' tri- 


iodothyronine (25-0 7-0 , angiotensin (13-5 
36%), ACTH (31-27 8-4), cobalt chloride 
27-0 4-4%), adrenocortical extract 12-2 


8-6 and TSH 10-0 + 3-5 The kidney is 
probably the major site of formation of erythro- 
poictin. It is not certain if the compounds tested 
in this study result in the release of kidney ery- 
thropoietin or stimulate the bone marrow directly. 
Further work is in progress to clarify this point by 
testing these compounds in the bilaterally nephrec- 
tomized rat. 


Supported by USPHS Grant A-2973 Cl. 


Concerning the Antagonism of Some Central 
Depressants and Indirect Anticoagulants. 
P. Hrpina and V. Kovacik (Czechoslovakia). 


The interaction of ethyl biscoumacctate (Pelen- 
tan), and phenindione with chlorpromazine, pheno- 
barbital and morphine were investigated on 
Quick’s one stage “prothrombin time” test. The 
central depressants were administrated for two 
days, the anticoagulant on the second day. Quick’s 
test was performed every 12 hr for a period of 48 hr. 
Rats, rabbits and guinea pigs were used 

Chlorpomazine (12 mg/kg) caused no changes 
whatever High doses of phenobarbital inhibited 
significantly the effect of ethyl biscoumacctate, but 
not of phenindione. Morphine, which itself did not 
affect coagulation, significantly activated the effect 
of ethyl biscoumacetate, but lowered the effect of 


phenindione in rats. The results are discussed. 


Methods of Discovering Thrombotic and Anti- 
thrombotic Substances. Discovery of a 
New Type of Antithrombotic Effect of 
Monoamine Oxidase MAO inhibitors. 
Sumamoro ( Japan 


Today, there is no antithrombotic substance 
capable of preventing thrombosis without inhibiting 
extravascular clotting This is required in the 
fight against thrombosis. 

Almost such an effect was discovered by the 


authors with MAO inhibitors The direct trauma- 


tization of the internal surface of blood vessels of 


rabbit's ears by a thread-crushing method using a 
manometer induced occlusive thrombosis in 15 of 
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control rabbits but u 


thrombus-lormation 


use in the platelet count 


324 Experience from Trials with a Thrombolytic 


Pape 


studied in dogs following administration of drugs 
which alter the circulating prothrombin concentra- 
tion The fluorescent antibody technique provided 
information on the cellular function of coumadin 
and vitamin K,. Fluorescent anti-dog prothrom- 
bin was used to mark those cells containing adequate 
amounts of prothrombin. Blood samples wer: 
taken concurrent with liver biopsies to determine 
the status of circulating coagulation factors Im the 
normal animal, only a few liver parenchymal cells 
contained enough prothrombin to exhibit specific 
fluorescence Our studies suggest that normally 
there Is asynchronous evel production ol pro- 
thrombin. When circulating prothrombin was 
drastically reduced by Lv administration of 
coumadin, specific liver cell fluorescence decreased 
as the prothrombin deficiency progressed This 
study mmdicated that the mechanism of action of 
coumadin was to block biosynthesis of prothrombin 
rather than promote its storage. Vitamin K, ad- 
ministration to such dogs re-established synthesis of 
prothrombi \ brief lag period occurred during 
which precursors were mobilized and prothrombin 
formed in sufficient amounts to be detected by the 
fluorescent antibody. Within three hours essentially 
all liver parenchymal cells exhibited intense specific 
fluorescence although the circulating prothrombin 
remained low The cellular fluorescence declined 
later as the circulating prothrombin returned to 
normal Prothrombin synthesis in the normal dog 
also was synchronized by vitamin K,, but there was 
only lumited release of prothrombin to the blood 
Some regulatory mechanism seems to monitor the 
circulating prothrombin and to maintain it within 
limits by promoting either storage, synthesis or 


release of prothrombin from liver parenchymal 


cells 
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326 Clinical Factors Influencing the Redox- 
potential in the Blood. | Renn (Germany 


325 Cellular Study of Drug Alteration of Pro- 
thrombin Synthesis. 


an important role in shock 


Increased proteolysis leads to a locally, as well a 


generall increased release of biologically and 
pharmacologicall active peptides and amines 
For this phenomenon the redox-potential (RP 
ve important This can be proved by clinical 
and experimental examinations In large groups 


of patients, the significance of the RP in the pre- 


and po perative courses of different discases was 
examined The reaction produced by medication 
wit! recdox-active preparations allows conclusions 
concern the general starting condition of the 
patient The central position of vitamin C for RP 
changes has been proven, and strengthened by many 
new experimental results just recently, further 
connexiot vetween copper (ceruloplasmin iron 
metabolis: ere detected These examination 


will be brnetly described 


q q 
j 
only one of 32 rabbits pre- 
treated with 5 me ke of nialamide orally Ot 135 
patient taking 75 me 
nialamide daily, none have exhibited apparent 
thrombosts during the ast one and half vears or 
appreciable side efles including bleeding 
tendency 
Che principal metho d to tind thromboti 
DStances and anti substances were 
mict comec and cinema raphic observations on 
blood vessels of rabbit tery im situ, Sancdison 
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rabbits and immediate 
and shortening of Lee-White’s time in men and 
rabbit Such reacti wesent the phylo- 
genetically id mecha stop bleeding 
\dhesion and clur nung itelets and leucocytes 
to damahed endothel prevent washing 
away of soluble clottu la rs in the blood stream Vol. . 
and keep thet concet im this part MAQO 1961 
inhibitors block these rea ns without mbhibiting 
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Enzyme. Larsen and O. 
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327 The Oxidation-Reduction Potential of Blood 


under Different Pharmacological and Patho- 
physiological Conditions. (Swit- 


zerland 


A new method for measurement of the redox 
potential RP) of blood is described and illustrated 
by means of the methylene blue reaction. The RP 
of blood is determined by a kinetic oxidation- 
reduction equilibrium (ascorbic acid system) and 
gives an indication of the reduction intensity of the 
tissues. Physiological and pharmacological factors 
produce characteristic changes in RP The same 
is true of pathophysiological states which are associ- 
ated with hypoxaemia or enzyme blockade (hae- 
morrhagic shock, CO and CN poisoning). The 
liver plays a primary role in these conditions 
These findings which were mainly observed in 0 
in animal experiments, have been confirmed by in 
vitro studies in the clinic. Moreover, in man the 
administration of redox-active substances has 
revealed close relationships between RP and 
aspecific regulatory processes of the organism 
Rehn The potential while mainly determined 
by the ascorbic acid system is also influenced by Cu 
and Fe catalysts. These and the ascorbic acid 
system constitute the. above-mentioned dynam 
equilibrium. Evidence for this has also been 
obtained in studies with respiratory inhibitors in 


vuro 


The Chelation of Ca*: and Mg* by EDTA at 
Different Acidities. P. Groror (U.S.A.). 


Che therapeutic action of EDTA in the treatment 
of cardiovascular and other diseases depends in some 
way on its ability to chelate metal ions lo appreci- 
ate more fully the nature of the reaction that occurs 
in the physiological pH range, it is necessary to 
formulate exactly how acidity affects the chelation 
process The effect is complicated because the 
ligand (EDTA), the metal ion, and the complex 
formed, al} take part in acid-base equilibria. 

Denoting the completely protonated species of 
EDTA by H,L*, the formation of the calcium com- 
ple x occur predominantly Via the following 


reactions in the pH ranges indicated 


at CaHL' 9H 

pH 4 H,L? Cal 

pH 7-4 Hl CaL* 

pH = | 2 L* Cal 

pH Ca(OH), 2H 

2H,O 

There are marked changes in the participation ol 
hydrogen ion, both in number and in its role as 
product or reactant The “observed” stability 
constant, [Complex] Uncombined 
Ligand Uncomplexed Calcium] thus varies 
with pH in a complicated manner The corre- 
sponding standard free energy change, AF, 

R Tink , has been evaluated from data in 
the literature for both Ca** and Mg** complexes 


of Papers ( 


over the entire pH range 0-14. A term involving 


[H+] contributes very substantially to this observed 


standard free energy change, and its origin and 
significance will be briefly discussed 


This work is being conduc inder grant from the Johr 


4. Hartford Foundation. 


The Action of Morphine on Impulse Propaga- 
tion in Nerve Fibres. A. B. Carnie and H 
W. Kosreruirz (United Kingdom 


Morphine reduces the response of certain, but not 
all, autonomic neuro-eflectors to stimulation of their 
pre- or post-ganglionic nerves."'?) For the analysis 
of this effect it is important to know whether mor- 
phine has an action on impulse propagation in nerve 
fibres 

Threshold stimulus and conduction velocity were 
measured, before and after intravenous injection of 
morphine (1-5 mg./kg.), in A-B and C groups of 
fibres of the rabbit vagus nerve and in « and ( 
groups of the cat saphenous nerve. Experiments 
were also performed on the « and 4 groups of the 
saphenous nerve to find out whether there is an 
effect of morphine on the recovery of excitability 
and on the height of the maximal action potential 


Morphine had no effect on any of these parameters 


Kosterurz, H. W. and Taytor, D. W. (1959), 
Brit. 7 Pharmacol., 14, 209 

2. Kosteruirz, H. W. and Taytor, D. W. (1959 
J. Physiol., 149, 59P. 


Mechanism of Peripheral Nerve Block. (; 

A. Conpourtss (U.S.A 

It has been shown that cocaine and other local 
anaesthetic agents block conduction in isolated bull- 
frog peripheral nerves by a mechanism whicl 
volves a compeulive antagonism between the 
anaesthetic and the sodium associated with nerve 
function.'! The question of the general applic- 
ability of this hypothesis to nerve block in mammals 
remained, however, since amphibian nerves could 
conceivably have a sodium-dependent, anaesthetic- 
sensitive physiological mechanism not found in 
mammalian nerves An exploration of the inter- 
relationships between sodium and cocaine on nerve 
conduction was made on isolated sciatic-tibial 
trunks from rats and, as with amphibian nerves, a 
remarkable dependence was found between the 
degree of conduction block by cocaime and the 
relative concentrations of sodium and the anaes- 
thetic in the extra-fibrillar environment An 
increase in the concentration of either substance 
necessitated a proportional increase in the concen- 
tration of the other if a given degree of block was t 
be maintained While the sodium-—cocaine inter- 
actions in the rat nerve were qualitatively similar 
to those described for frog nerves, several quantita- 


tive differences were found which serve to re-entorce 
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the weument that wmiterteres with the preconvulsion time, but does not sagnificantly alter 
eur pic actor { < and which also he Ip the number of mice surviving after exposure 
«pla } ammalhan nerves show a greater The fact that the effects of oxygen toxicity in 
t to the ac cal anaesthetics than mice may be modified by altering the buffering 
umphiinan merve I results found for rat capacity of the body fluids suggests that disturb- 
erve tl ul ling m trow nerve and ance transport and storage may be of 
appear that ti mpctitive antagornims importance in the causation of these effects The 
has general a catuhity to peripheral mecrease im the number of survivors indicates that 
ne thi iffering action may be associated with some of 


the fundamental mechanisms involved 


333 The Mode of Action of a New Intravenous 
Anaesthetic, G29505. Swerptow (‘United 
Ki gdom 


331 Medes of Action of Tris hydroxymethyl 
amino methane THAM Nanas. 5S. | 


travenous anacsthetx 


\ new and interesting u 


Dos, |. Sire sand M. H. Houmpant (U.S.A 
has been administered to over 400 
THAM is an orga ee 7 patient The mode of onset of sleep and emerg 
, , Balad H ence trom anaesthesia have been studied, as well as 
i« 


the duration of actor In addition, the effects of 


thes on the respiration, cardiovascular stem, 


“une « om rable 
PHAM is 70 per cent ior it binds on plasma going similar operations under comparable con 
litior have been anaesthetized with thiopenton: 


inferences are drawn from this comparisot 


334 Oxygenation through Absorption from the 
ra pH effect on the Intestinal Tract. H. F. HaAvusier and § 


ra resi 10 h ore 
se In anaesthetized cats and dogs kept under hypoxic 
An ALKALI 4 and an 
ar conditions by lettme the anumal breathe a mixture 


15 per cent xygen im nitrogen, oxygen was sup- 


per cent of the HOO, ma pols either by inflation mto the emall intestine or b 
it ati at THAM, in additio perfusion through the colcs During this applica 
' n the tubular cel thon oxveen an merease of the (,-content of the 
THAM also increas salicylate climu bland Ad he observed other experiments in 
by the i giveacmc acthon cats, perfusion of per cent “ solutions of HO 
is minimized in | 7 . -_ wie pe Nay through the colon also produced an increase of the 
hy it hict co Oy-content of the blood these means a lack of 
pow eretore, increas p ilmonary respiration co ild be compensated 
Re the ole therapeu It was found that by cither method ithcient 
applications THAM a in-resistant amounts of oxygen were absorbed by the bleod to 
di ackiosts and in sa polsoning keep the oxygen content at normal levels for a period 
4 about 15 min It is concluded that intestinal 


application of seems t be a wav which 
332 The Mode of Action of Buffers in Modifying 
the Effects of Oxygen Toxicity in Mice. ried! of failure in respiratior 


(.. Sanoer and Gy. S.A 


4S 335a Das Verhalten der Sauerstoffaufnmahme und 
hydroxymethyl) amis ur THAM), or the der Kérpertemperatur von Meerschwein- 


repeated imntraperitonca oa M chen in Urethan-Narkose. \i. und 


NaHCO. significant! the number o ]. Pronorxa (Deutschland 
survivors im mu cx t 100 per cent 
<veen at 30. 42 and andl lenethens the Es wt aus zahireichen Experimenten bekannt 


the on cot durch Narkose cine Senkung der Korper- 


atet betore 


gemenen 


The administratior i r ornt xtrose, or of temperatur zustande kommt Im a 


“xhum bromide im mes also increases the wird angenommen, dali «xs sich dabei um cine 


» ~ 
mtestimal tract ar imtra- Pet ained with Gl9905 Vol. 
ure compared with those obtained with the patient 1961 
that hr mto ed thopentor pl armacological 
nt of HAM 1, therefore 
“tl as ar ntra ley lelition its 
: 


ol. 8 
96 
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Abstract 


zentrale Storung der Temperatur-regulation han- 


esondere da bekannt ist, in manchen 
der Stoffwechsel erhdht sein kann, 
obwohl die Korpertemperatur gesenkt ist In 80 


Experimenten mit kontinuierlicher Registricrung 


mst 


Situationer 


von Korpertemperatur ind StoffwechselgroBe lieB 
sich zeiger lal die StoffwechseleroBe beim Meer- 
schweinchen nach der Injektion von lt rethandosen 


zwischen 0-2 und 1-5 ¢/ kg im allgemeinen innerhalb 
10 min auf einen Minimalwert abgesunken ist In 
eimzelnen Fallen ist der Minimalstoffwechsel 3 min 
nach der Injektion erreicht. Zum Zeitpunkt des 
Minimalstoffwechsels ist die Rektaltemperatur oft 
kaum oder erst unwesentlich gesenkt Die Senkung 
det Rektaltemperat die dieser Stoffwechselsen 


kung korrespondiert, mubte nach der tblichen 
Erfahrune in der GréBenordnung von Stunden 
Der zeitliche V erlauf der beiden GroBen 


ertoigen 
nebeneinander zeigt, dal im Bereich der geringen 
Dosen der Abfall der Rektaltemperatur von cinem 
Wiederanstice des zunachst stark erniedrigten 
Stoffwechsels begleitet ist Dabei kénnen mit 
fallender Temperatur kontinuierlich ansteigend 
Stoffwechselgroben erreicht werden, die uber dem 
\usgangswert liegen, entsprechend der cingangs 
Beobachtung Mit steigender Dosis 


Wiederanstieg der erniedrigten Stofl 


berichteter 


wird ¢ 


wechselgrobe mit der fallenden Rektaltemperatur 


zunehmet geringer und bleibt bei den hoheret 
Dosen schlicBlich ganz aus Die Priifunge det 


chemischet Temperaturregulation durch Stan 
" 


dardabkuhlungen zeigt, daB der Stoffwechselan 
stieg fur die gleiche aussere AbkiihlungsgréBe mit 
steigender Narkosedosis fallt Bei Dosen oberhalb 
kommt « zum volligen Ausbleiben der 
Abk ihlung: Korps 
robe bewe gen sich 
nicht gegensinnig, sondern gleichsinnig Nach dem 
zeitlichen Verlauf und nach der Dosisabhéngigkeit 
der Storungen man schlieBben, dal der primar: 
Angrifispunkt fir die Stérung der 

regulation in der Erniedrigung der Stoffwechsel- 


Stotfwechselsteigerung bei 


temperatur und Stotfwechselg 


lemperatur- 


grobe 


The Course of Oxygen Uptake and Body 
Temperature in Guinea-Pigs under Ure- 
thane Narcosis. and J. 


Germany 


It is known from numerous experiments that 
narcosis results in a fall in body tempcratur« In 
general, it is assumed that this is a matter of central 
disturbance in temperature regulation, the more so 
since it is known that in some situation metabolism 
may be raised although the body temperature has 
dropped. In 80 experiments with continuous 
recording of body temperature and metaboli 
values, it has been shown that the level of metabol- 


ism in guinca-pigs alter injection of between 0-2 


and |-5 @ ke urethane as a rule fell within 10 min 


to the minimum value In individual cases, the 


metabolic minimum was reached within 3 min of 


of 


33% Some Oxdiazolones as Anti- 


Pape Q9 


injection At the time t the lowest metabolism. 


the rectal temperature had hardly fallen or started 
to fall slightly Che fall in rectal temperature cor- 
responding to this lowered metabolism should 
} 


according to usual experience be a matter of hours 
Ihe time course of both values shows that. in the 
low-dose range, the drop in rectal temperature 
accompanied by a renewed rise in the initiall 
heavily-reduced metabolism As the temperature 


goes on falling, continuously rising values of meta- 


olism may be reached, exceeding the initial value 
corresponding to the first observation With 
increase in dosage, the rene 1 n the lowered 


veda rise in 
metabolic level with falling rectal ten perature be- 


comes ever smaller and, finally. at higher doses, is 
completely absent chemical tem- 
standard cooling showed 


Testing of 
perature regulation by 
that the rise in metabolism for the same external 
cooling falls with increasing dose of anaesthetic \t 
doses above | g/kg there is no rise at all in metabolism 
for the same external cooling falls with increasing 
ke there i 


no rise at all in metabolism on cooling: the body 


dose of anaesthetic At doses above | 


temperature and metabolic levels move not in 


opposite but the same direction. From the time 
course and dose dependence of the disturbances it 
must be concluded that the primary point of attack 


which causes disturbances in temperature regulation 


1 lowering of the level of me tabolism 


yretic, Analgesic 
and Anti-inflammatory Agents. \. |. \\ 
Surry (Norway 


Many attempts hay been made to replac« 
acetylsalicylic acid by other more active and less 
toxic agents Thus resorcylic acid has beer 
tested in the treatment of rheumatic f r by Reid 
et { who found that its effect on temperature 


pulse and respiration rates was not quite so spec- 
tacular as that produced by salicylates Profuse 
sweating, which often occurs with salicylates. did 
not occur with -resorcylic acid Toxic signs 
emotional instability, mental confusion, muscular 
weakness, ct were, however, observed There 
was absence of tinnitus and deafness in patients 


treated with -resorcy lu Thus toxicity and 


pharmacological activity do not necessarily run 
parallel in this type of compound, which suggests 
further research is necessary 


A number of oxdiazolones have been found to be 


active anti-inflammatory, analgesic and anti- 
pyretic compounds showing a low toxicity 

The pharmacology and toxicity of these com- 
pounds have been investigated and compared under 


under standard conditions with aspirin 


1. Rem, J., Watson, R. D., Cocurane, J. B. and 
Sprout, D. H. (1951), Brit. med. 7., 2, 321. 
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337 Study on Electrolyte Absorption from In- 


338 


flamed Connective Tissue by means of 
Radioactive Isotope. |. Hungary 


Ra active ha ai the plan 
nila me lex ul 
lin, 100 ne 100 
were it the paw. The 
rhe 
hour rat 
he PO, nfluenced by 
at an am ul of 
reast ption t a small 
1} the PO), a 
ca hyalurom 
thes of the 
my 
Pret of tiv i wit! 1) me ke 
hye muilazone parenteral r 10 me ke pred- 
ntreated Pretreatment with 
omistic its action on the 
cdleve eT ! did not influence 
electrol absorption 
he re obtamned hat electrolyt« 
absorption ws due to a qu tlerent mechanism 
from that of the develop and blocking of 
edema The absorption u ing action of some 
phlogisti is probabl the t of their vaso 
constricung ecflect lhe a rating action of 
hvaluronidase ws due to 1 i eflect on the 
permeatnlity of the connect! asic substance 


Studies on the Mechanism of the Anti- 
Appetite Action of Phenmetrazine. \ 
ENGELHARDT (Germany 


After subcutancous myect\ both the optically 
active stereowomers of phenmetrazine are about 
equally efiective in inhibiting <i consumption im 
rats Miter oral admuinistrat: the levomomer is 
significantly more etlective (On the other hand, in 
respect of central nervous stimulation the dextro- 


isomer is about four times more active than levorota- 
tory phenmetrazine, irrespective of whether ad- 
ministration ts subcutancous « ral The secTrction 
of gastric puice and hydrochloric acid ts mbhibited 
in Shav rats by a dose of 10-20 me ke. which influ- 
ences the food consumptior r by perfusing the 
stomach with a concentration of 10 * mg/ml. With 
the same dosage the gastric motulity is markedly 
reduced, as evidenced by the prolonged emptying 
time of the stomach after a contrast meal followed 


by X-ray cxamination In this respect also L- 


of Pate 
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phenmetrazine is more active than the d omer, 


(On wolated vagus-stomach preparation mcen- 


tration of 10 ° @ ml inhibits the motor respor of an 


electri umulus of the vagus nerve al: t com- 
pletely, whereas the histamine and acetylcholine 
contraction its only shghtly affected In earlier 
experiments with subcutanes injection 

labelled phenmetrazin the radioa it has 


been found to be concentrated im the stomach wall 


and ecreted nto the gastric content The 
experimental results lead to the conclusion that in 
the anti-appetite eflect of phenmetra there is 
involved a mechanism acting peripheral! on 
motilit and secretion of the stoma lhere 
exists some evidence that a similar mechanism con- 


tributes t the action of other anti-appett irugs 


l. ENGELMARDT ef al 1958), Arch. £f Path 


Pharmak., 235, 10 


A Contribution to the Knowledge of the 
Physiology of the Digestive Tract of Fish by 
means of Diascopy with Special Application 
of a Contrast Medium Barium Sulphate . 


I. (Yugoslavia 
pre researches we present our 
modihed method the radiography of the digestive 


tract of some species of Actynopterygii and Selachii 
In these researches, in which our method was the 
appli atior ol contrast suspension © barmum 
sulphate) by means of oral and anal sounding of live 
fish, we were able to establish numerous morpho- 
logical and some physiological properties of the 
digestive tract of these animals. During the X-ray 
study of the physiology of the digestive tract we 
encountered many difhculties because these poi- 
kilothermal organisms would not take food spon- 
taneously under given circumstances, and there was 
olten no adequate motor response to the forced 
introduction of barium suspension 

in our ork, presented here, we avoided these 
negative effects of the intrusion of the contrast 
medium \t the same time, we made a turther 
contribution to research into the digestion of fish, 
as we were able to watch the initial dissolution of 
the food taken into thei digestive tract We made 
three specific kinds of capsule those with a coating 
of an albuminous substance (cattle serosa those 
with a coating of carbohydrate (flour). and those 
with a coating of fat (bovine fats The centre of 
each of these capsules consisted of barium sulphate 
Mier the oval intrusion of these capsules into the 
intestinal system of the fish the dissolution of the 
coating and the liberation of the contrast medium 
occurred in specific parts of their digestive tract at 
specific interval This we were able to establish 
by means of diascopy Thus we can indicate the 
regions in the digestive tract of the tested species 


where digestion ol the given food begins 
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340 Kinetics of some Biligraphic and Urographic 


Beccari and F. Bonati 


Contrast Media. 


Italy 

Six iodinated contrast media (iodopyracet: 
chatrizoate rodipamide lopanoK acid; 
acetylamino - 2:4:6 - triiodo - phenoxyaceti cid ; 


}-acetvylamu +:6- triiodo - phenoxy - x - caproci 


" 


were giver 


» rabbits by intravenous injec- 
tions and their blood levels, as well as biliary and 
rinary excretion, have been followed up to 3 hi 
after administration 

Estimations were performed every minute during 
the first 10 min and every 10 min afterwards The 
most characteristic patterns were observed very 
early after the injection: the blood concentration 
curves, plotted on semilogarithmic paper, showed 
four components, for which the intercept for zero 


ume and the slope have been determined 


According to the compartment theory, such pat- 


ur nodes 


terns may be accounted for either by a 
net with recycle, or by two or three basic compart- 
ments in which linear and partially non-linear 
\tt mpts to decide which model 


processes occur 
is more reliable in fitting the observed data have 
been made by means of a Donner analogue com- 
puter and by a change in the experimental con- 
ditions 

In all cases the values obtained for biligraphi« 
media are in quite a different range from those 
relating to urographic ones 

In the later stages of blood distribution, as well 
as in biliary and urinary elimination curves, only 


one component seems to be involved. 


Mode of Action of Drugs at the Choledocho- 
duodenal Junction. \. Crema and F. Berri 
Italy 


There are very close connexions between the 
duodenum and the terminal part of the chole- 
dochus, but they are not yet well known from an 
anatomical and physiological point of view. It is 
very likely that the supposed action of some drugs 
on the tonus and rhythmic movements of Oddi’s 
sphincter is at least the result of interference at the 
duodenum and the choledochoduodenal junction. 
In order to study separately the action on the 
different organs, we used many methods in various 
animals: a strip of sphincter, the isolated but entire 
sphincter, the duodenum isolated with the lower 
choledochus keeping intact the proper vessel and 
the whole animal in which the drugs were injected 
directly into the artery which supplies Oddi’s 
sphincter and the neighbouring duodenum. By 
these methods we studied the action of many drugs 
such as sympathomimetics and parasympatho- 


mimetics, analgesics, smooth muscle relaxants, etc. 


342 The Mammotropic Effect of Ataractic Drugs. 


F. G. SutMAN (Israel). 


Tennenbaum'!’ showed 


In 1955 Winnik and 


Abstracts of Papers 


10] 


that chlorpromazine may produce galactorrhoea in 
human patients Further studies in animals by 
Sulman and Winnik in 1956 elaborated the 


mechanism of the mammotropic effect It is based 


on suppression of the hypothalamus and _ the 
secondary feed-back reactions of the pituitary and 
the peripheral glands with endocrine secretion 

The hypothalamus, through its portal veins as 


well as through its cholinergic and adrenergic fibres, 
regulates the anterior and posterior lobes of the 
pituitary gland This effect balances itself in 


accordance with the push and pull principle so far 


as the following tropins are concerned 

FSH & LH oestrone progesterone 

testosterone 

\CTH corticoid steroid 

ISH thyroxine, tri-rodothvronine 

STH glucagon 

[hese tropins should bye called balanced 

tropins”’ since they are permanently kept in balance 
by the peripheral hormone vhich they produce 
(On the other hand, there exist “unbalanced 


tropins ' and posterior lobe hormones, such as LTH, 
STH, MSH & ADH These are not checked by 


any secondary hormones and therefore an over- 


shoot and 


rebound phenomenon is possible, when 
ther equilibrium is disturbed by hypothalamic 
depression With regard to chlorpromazine and 
reserpine we have established the sequence of 


processes shown in Table | 


Table | 
Hormonal effect of protracted treatment 


with hypothalamus depressants 


Stage Duration Effect 


Hypothalamus de pressed 


Pituitary depressed 


l First week 


2 Second week Hypothalamus depressed 
Peripheral glands depressed 
Third week Hypothalamus depressed 


Hormonal balance restored 
} Fourth week | Hypothalamus depressed 
3 Possibilities of balance: 
1} Equilibrium of balanced 
tropins 
2) Depression of balanced 
tropins 
3) Rebound of unbalanced 
tropins LTH, MSH, 


\DH 


Recently, the nipple test in the male rat has 
proved to be a reliable guide for the ranking of the 
mammotropic potency of ataractic drugs The 
histological picture clearly allows differentiation 
between an o¢ strogenic, prog stogenic and mammo- 


tropic pattern typical for the different ataractic 


= 
8 
- 
4 


~ 
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drugs Thus t rat nipple test may serve for the entailed a striking decrease in the severity of nephro- 

prediction of lactoe side-effects in human calcinosis and complete prevention of myoc ardial 

effects injury Hypercalcaemia was milder and more 

transient and hyperphosphataemia did not occur 

Hence, rats near term survived the PTH injection 

1. H. a | 1955), Pr period in good physical condition Immediately 

63, 109 following delivery of the offspring, the protective 

Surman, F. G. ar Winnik, H. Z 1956 effect against excess PTH could no longer be 
Lancet, 1, 16 oot Vature (Lond.), 178, 365 elicited, 


343 Mode of Action of 5-HT and Iproniazid on 


Pregnancy. Borros, D. Linpsay, 
Poutson and J. M Ro mw (United Kingdom 


It has been sl n previously that 5-hydroxy- 
tarnine ( tain oxidase 
in? Will mtet rewnan im Lhe 
latt i rs are only et during the first half of 
pregnan vhercas HT is effective at all stages."' 
Su ur ctlects can bet ced on the experimental 
iecwiual reaction int howling that the acthon 
is not on the floctus us is the case with many 
cl xic drug the pla enta Some ot 
these effects on the xoenta can be prevented by 
thre imultanes ult tration of progesterone 
and. to a lesser extent luteotrophin It is sug- 
y hat the ir y the level of the brain, 
interfering with the 1 anism responsible for the 
untenance of U ‘ ! luteun This is in 
keeping with the find: that these drugs will pre- 
ent the development exual maturity when 
iven to immature female mice.'* 


Poutson, E M. and Ronson, J Nl 
1960), Science, 131, | 

2. Lanpsay, D., Povutso E. and Rosson, J. M 
1961), 7. Endocr., 22, 

| AY | 1959 of the Society for 
Endocrir y, 6, 54 

$. Ronsox, J. M. and Borros, M. (1961), 7 
Endocr., 22, \6 


On the Mechanism of Protection by Pregnancy 
against Acute Hyperparathyroidism. 
and M. Kruxowsk: (U.S.A 


Adult albino rats, injected with 150 U.S.P. units 
of parathyroid hormone (PTH) twice daily subcu- 
taneously for a maximum period of 3 days, develop 
pronounced hypercalcaemia and hyperphospha- 
tacemia and usually succumb within 3 days with 
signs of depression, anorexia and respiratory difh- 
culty Such animals imvariably exhibit severe 
necrosis and calcification of myocardium and 
kidneys 

In the course of studies on the influence of this 
acute hyperparathyroid state on gestation and foetal 
growth, it was found that advanced pregnancy 
third week) provided remarkable protection against 
the toxic sequelae of PTH overdosage. Protection 


Limitation of protective activity to the period of 
most rapid foetal growth and its abrupt abolition 
following parturition, pointed towards participation 
of the conceptus in the maternal resistance to excess 
PTH Studies designed to distinguish between the 
possible importance of foetal and placental factors 
are at present in progress. Preliminary findings 
would seem to implicate the foetus in the mechanism 


ol protector 


Additional parameters under exploration include 
gonadotropic, ovarian and adrenal hormones of the 


| as mineral metabolic alterations with 


mother as we 
special attention to calcium and inorganic phos- 
phate changes 


byw Grant N Cl from the National Heart 
Institute, U.S. Public Health Service 


Some Observations on the Effect of Oestro- 
gens on the Pituitary-Adrenal System. \ 
M. Barretr (United Kingdom 


Determination of peripheral plasma corticoster- 
one levels in the rat under conditions approximating 
to rest demonstrates marked difference between the 
two sexes Female values are significantly higher 
than males and exhibit greater variation. When 
the phase of oestrus is taken into account, it is found 
that the highest values occur in met-oestrus and 
dioestrus and the lowest in pro-oestrus and oestrus. 
The concentration of corticotrophin in the female 
adenohypophysis also varies with the phase of 
oestrus, being highest when the concentration of 
plasma corticosterone is highest However, the 
release ol corticotrophin in response to « ther excita- 
tion is greatest in pro-oestrus and oestrus. In 
addition, the maximal secretory capacity of the 
adrenal cortex is greatest when oestrogen secretion 
is high The role of oestrogen in the regulation of 
pituitary adrenocorticotrophic activity will be 


clise uss¢ d. 


Studies on the Intestinal Absorption of 
Steroid Hormones in the Rat. Kk. H. 
C,ermany 


The low oral activity of testosterone and pro- 
gesterone derivatives may be explained by insufh- 
cient intestinal absorption as well as by inactivation 
during liver passage. A third possibility, the 
delayed transport through the lymphatics has further 
to be taken into consideration 

The ingenious experiments of Sched! have clari- 
fied the problem to some extent demonstrating that 
nearly all steroid hormones are absorbed at a con- 
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stant percentage independent of absolute concentra- 
tion and amount 

To study this matter further experiments were 
undertaken in male albino rats with portal vein 
fistulas and abdominal lymphatic fistulas according 
to Bollman. By means of '*C-labelled derivatives 
of testosterone and progesterone the total amount 
absorbed from the intestinal lumen could be deter- 
mined. Furthermore, the concentration in portal 
vein blood and abdominal lymph, and the total 


The 


concentration and 


output in the lymph have been estimated. 


of chemical structure, 
the 


influence 


different solvents on absorption kinetics has 


been studied. 


The Antigonadotrophic Activity of Some Pro- 
gestinics Given by Mouth. \. Erxcori and 
G. Fatcont (Italy 
It has already 

resulting from the condensation of A*-3-ketosteroid 


been reported that enol ether 


hormones with suitable alcohols display an enhanced 
biological activity by mouth in comparison with the 
This has to be 
for enol ethers of some prog stational compounds, 


parent steroids been shown truc 


on the basis of both Clauberg and pregnancy main- 
tenance test." 
The same compounds administered orally were 


then investigated with respect to their ability to 


influence the release of gonadotrophic hormones. 
In particular, the interference of given compounds 
with oestrous cycle, fertility and lactation has been 


The 


in parabiotic rats was also examined. 


studied in rats antigonadotrophic activity 

This research was performed with the cyclopen- 
tylenol ethers of progesterone, 17x-acetoxyproges- 
terone, and 
19-nortestosterone 


ke tones 


17x-ethynil acetate in compari- 


son with the parent and with injected 


progesterone 
It has been found that there is no relation between 


progestational and antigonadotrophic activity 
Ercour, A. and Garp, R 1960), 7. Amer 
Chem. Soc., 82, 746 


2. Fatcont, G.., 
\., Endocrinology, in press 


Garp, R., Brunt, G. and Ercou 


Studies on Mechanisms Controlling Luteotro- 
phic Hormone Release. F. Frascuini, | 
Martini, M. Morta and A. Pecite (Italy 


The modes of the response of the pituitary after 
the exposure to noxious stimuli or the administra- 
Accord- 
ing to some experiments a specific response leading 


ACTH 


tion of drugs have not been clarified so far 


to the release of could be postulated, 
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whereas according to others a response characterized 
release of several pituitary 


ISH, 
The purpose of this study 


simultaneous 
ACTH, 


seems more probable. 


by the 
hormones gonadotrophins, etc. 
was to investigate the influence on the secretion of 
LTH 


cological agents and stresses known to induce ACTH 


luteotrophic hormon« of several pharma- 
re lease. 

Ihe decidual response in normal-cycling female 
rats was used as the index of luteotrophic hormone 
release. Pharmacological agents and stress pro- 
cedures were applied daily for three days starting 


the 


suspected of being pseudopregnant were 


from day of oestrus uter1 of animals 


trauma- 


tized by threading one horn, on the day following 


the last treatment. Autopsy was performed 5 days 


alter traumatization, 


Deciduomata were obtained after subcutancous 


injections of acetylcholine, adrenaline, histamine, 


serotonin, salycilate, formalin, insulin and synthetic 


oxytocin; the injection of several antidiuretic 


hormone preparations was always ineffective. 


Positive responses were also obtained after intra- 


peritoneal injections of hypertonic saline solution 


and after submitting the animals to asphyxia, 


electric shock and ether anaesthesia 


The Effect of Injected Oestrogen on Amino- 
acid Incorporation into Chick Oviduct. 5. 
M. KaLman and P. M U.S.A. 


OPpsaHl 


Cell-free fractions of chick oviduct incorporate 


into after treatment with 


Chicks, 5 weeks old, wer« 


15 meg stilboeste rol or oestradiol 24 hr before SacTi- 


amino-acids protein 


oestrogen, injected with 


Oviducts 


fice The control received no oestrogen. 

were homogenized in incubation medium (without 
added cofactors and ATP generating system Cell 
fractions, prepared by centrifugation, were incu- 
bated at 37°C with 2 uM L-[1-'*C] leucine (specific 
activity 6-2 uC/uM) in medium containing 0-25 M 
sucrose, 0-02 M K phosphate buffer (pH 7-4), 


0-025 M KCl, 0-035 M KCO,, 0-01 M MgCl, plus 
1 uM ATP, 0-25 uM GTP, 10 uM phosphoenol- 
pyruvate, and 0-03 mg phosphoenolpyruvatekinase 
ml. When the 5000 
trol tissuc Was Inc ul ated in this medium, 6b counts 


per g supernate from con- 


min/mg protein were incorporated; 43 counts/min 
mg protein were incorporated by the same fraction 
chicks In a comparable 

5000 


from oestrogen-treated 
fraction 
porated 12 counts/min/mg protein against 52 counts 
The 5000 


from 


experiment the control incor- 


for oestrogen-treated chicks. super- 


nate from control and also experimental 


animals was separated into the 105,000 
nate and the 105,000 » pellet. Combination of 
the pellet from control with supernate from oestrogen- 


super- 


treated tissue yielded 10 counts/min/mg protein, the 
pellet from oestrogen-treated chicks combined with 
supernate from controls yielded 53 counts/min/mg 


protein. When the two fractions from the same 


= 
8 
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- 
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source were recombined, there were ) counts/min 
me tor « mtrol c, and counts, min 
me protem tor oestrogen tissue tractions 

These data indicate t! strogen treatment en- 
hances ability of subcell ar lractions to incorporat« 
amino-acids into proten t a time when oviduct 
growth woe marke enhanced This en- 
| activity is associated with the pellet obtained 
speed centrifugation. presumably the 


mrcrosomes 


Parathyroid Hormone and the Placental 
Barrier. \i. KauKkows«: and D. Lenr (U.S.A 
Albino rats, when exposed to overdosage of para- 

thyroid hormone (PTH) im the late stages of gesta- 

tion, exhibited hype rcalcaemia, loss in body wt. and 
moderate degrees of cardio-renal injury The 

foetuses ol 


unatficcted in growth an 


such animal n the other hand, were 
I lopment and did not 
exhibit any increase u rum Ca levels Such 
elevation could be read uchieved, however, by 


injection of PTH direct the foetus 


Control rats in advanced pregnancy were normo- 


caicat whereas orn offspring were 


hyper aicacm« 15-18 1 er cent After birth, 
seTul leve vou lined to the normo- 
calcaem a tte thers of dropped sub- 
stanti below it. Exci tuses breathing spon- 
tan manifest the s fall. No substantial 
deviations from the phy im Ca changes 
oct rring at birth were litters delivered by 
acutci yperparatt 


The absence o 


loctal development 


interference with 
protection of the 
conceptus either ‘ lacental barrier or by 
to PTH Failure 
to influence foetal serur 11 face of high 
PTH concentrations in aternal circulation, 
and { elevated foetal Ca 
levels | ve introduction PTH directly into 


stance of toctal 


the ady producti 


foet vuld seem to la placental barrier as 


the more probable mechar { foetal protection 


agau maternal 


Reserpine and Thyroid Function in the Fowl. 
B. N. Premacnanpra (U.S.A 


lrangquillizers have be« gyested for use with 


poults cause of then amechorating pro- 


heial eflect on cee 


perty with possible 19 


produ growth tes ethocrency (One of 


the more important of t Iha alkaloids em- 


ployed has been reserpine poradic reports are 


not uncommon im the lite indicating its anti- 


thyroid effect in experim animals If this was 


true of poultry, administration of reserpine would 


then be contra-indicated 


ITposes ol sustained 
tranquillization where normal thyroid function ts 


desired A method for tl recise determination of 


thyroid function in fowls being available,’ experi- 
ments were carried out in New Hampshire chickens, 
involving over 100 birds, on the effect of various 
levels of subcutaneously administered reserpine on 
actual thyroxine secretion rates and also on the rate 
of release of thyroxine from the thyroid gland The 
feeding was well controlled and the experimental 
sct-up was generally of the factorial design at] 
was used as a tracer in the determination of the rate 
of release of organically bound ''I and the thy- 
roxine secretion rate \ goitrogen (Tapazole or 
Thiouracil) was administered in part of the trials to 
enhance the sensitivity of thyroidal-'*!1 determina- 
tions. Reserpine at levels of 30 ug/100 g/day and 
above depressed the thyroidal-'*"I release rate in 
chickens and caused body wt. losses due to inanition 
No level of reserpine was found (range employed 
>-100 ue/l00 ¢ body wt.) which would inhibit 
thyroid function without at the same time depressing 
feed intake, suggesting therefore that thyroid 
inhibition at higher levels of reserpine admuinistra- 


tion is only secondary to inanition. 


Pipes et al. (1957), Poultry Sci., 36, 1149. 


Observations on the Control of Aldosterone 
Secretion in the Dog. and M 
Voor (United Kinedon 


Experiments on the mechanisms involved in the 
increase of aldosterone secretion alter severe 
haemorrhage have been carried out. They were 
done on anaesthetized dogs and aldosterone was 
estimated in adrenal venous blood by a chemical 
method It was found that splanchnotomy 
abolishes the rise in aldosterone secretion; the 
reason for this is being investigated Observations 
on the distribution of aldosterone between cells and 
plasma of adrenal venous blood have shown that 
large and variable amounts of aldosterone are 
present in the cells and that estimations of aldoster- 
one in plasma alone can lead to erroneous 


com lusions. 


The Effects of Vasopressin on the Adrenals 
and Testes of Lesioned and Hypophysec- 
tomized Rats. 5S. Levine, H.Go_pMaAn and M. 
Acpert (United Kingdom 


Although there has been considerable controversy 
concerning the role of vasopressin in the regulation 
of secretion of ACTH, the available evidence 
indicates that vasopressin may play a role in regu- 
lation of ACTH secretion The present experi- 
ments investigated whether vasopressin can affect 
the surgically blocked elaboration of ACTH 

Male albino rats were assigned to the following 


groups l lesioned 2 lesion, vasopressin ; 


3) hypophysectomized; (4) hypophysectomized, 
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vasopressin; and (5) normal. The lesions des- 
troyed the infundibular stem and resulted in marked 
diabetes insipidus, adrenal and testicular atrophy. 
Iwo weeks following cither lesion or hypophy- 
animals were unilaterally adrenal- 
ectomized. Half the lesioned and hypox animals 
were treated daily with pitressin sufficient to reduce 


sectomy all 


the urine output and water consumption to near 
animals rec ceived no 
second adrenal 

Both adrenals 


normal. The remaining 
treatment. After seven days the 
was removed along with the testis. 
were weighed and then examined histologically. 
The results indicate that the non-pitressin treated 
lesioned and hypox animals showed no compensa- 
tory adrenal hypertrophy. The same occurred in 
hypox treated 
treated lesioned animals did show significant com- 
Histological ex- 


pitressin animals. The pitressin 
pensatory adrenal hypertrophy. 
amination of their adrenals indicated the second 
adrenal indistinguishable from normal, whereas the 
first adrenal of these subjects and the first and second 
adrenals of all the remaining animals were markedly 
atrophied and abnormal histologically. 

These data tend to indicate that vasopressin 
plays some role in ACTH regulation although the 
evidence does not warrant the conclusion that vaso- 
responsible for this 
recent 


pressin is the neurohumour 
control. Further, the 
conclusions that vasopressin acts directly on the 


results contradict 


adrenal. 


Relation to Chemical Transmitters and 
Pharmacological Responses. |. ©. Eccies 
Australia). 
Whenever they have been investigated ade- 
quately, all spinal neurones receive a diversity of 
synaptic connexions. This will be illustrated with 
reference to motoncurones, to the cells of origin of 
ascending tracts such as the ipsilateral cutaneous 
and the dorsal and ventral spino-cerebellar tracts, 
to interneurones and to Renshaw cells. With all 
these types of cell there is evidence that more than 
one type of synaptic transmitter acts directly on the 
cell. Besides the two different classes of trans- 
mitters concerned in excitatory and inhibitory 
synaptic action respectively, there is also evidence 
that different excitatory transmitters act on some 
cells. For example, it seems that not all excitatory 
synapses on Renshaw cells are cholinergic. There 
is also convincing evidence that different types of 
primary afferent fibres may make direct synaptic 
connexion on many types of nerve cell, e.g. the cells 
of origin of dorsal and ventral spino-cerebellar 
tracts and some interneurones, but as yet there is 
only suggestive evidence that the different species of 
primary afferent fibres operate by different excita- 
tory transmitter substances. 

There are two types of synapses on spinal neu- 
rones that have clear pharmacological properties. 
It is well established that motor axon collaterals 
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excite Renshaw cells cholinergically. The evidence 


for this rests on comprehensive pharmacological 
studies: the actions of acetylcholine and related 
substances; the action of cholinergic blocking sub- 
stances; the action of anti-cholinesterases. Similar 
studies have failed to detect cholinoceptive synapses 
on either spinal motoneurones or interneurones. 
All inhibitory synapses exhibit specific pharmaco- 
logical responses that suggest the action of the same 


inhibitory synaptic action is 


unique transmitter: 
depressed both by strychnine, brucein and related 
substances and by tetanus toxin. Besides these 
specific pharmacological actions related to synaptic 
transmitter substances, there are general pharmaco- 
logical actions on nerve ceils that apparently are 
related not to receptor sites for synaptic transmitter 
substances, but to receptor sites dispersed over the 
This 


the depressant action of 


cell surface, probably on non-synaptic areas. 
is well established for 
GABA and related substances, but it also seems to 
be the case with the excitatory action of the acidic 
amino-acids, though it is still conceivable that the 
excitatory transmitter substance or substances in the 
spinal cord may be related to the acidic amino- 


acids. 


Discussion of the Previous Paper. The Phar- 
macology of the Centrifugal Acoustic 
System in the Cat’s Brain Stem. |]. P. 


Desmept (Belgium). 


Neuropharmacological Analysis of Strych- 


nine-like Drugs. \.G. Lonco (Italy). 
Recent investigations have shown the particular 
features of the convulsant action of strychnine; 
related with a blockade of 
This has been demonstrated 


these appear to be 
inhibitory systems. 
both at spinal’ and supraspinal levels.‘ 

In a series of neuropharmacological investiga- 
tions carried out in our laboratory, the convulsant 
properties of strychnine have been demonstrated in 
other natural and synthetic compounds,'* * © 
The characterization of strychnine-like activity has 
been based on the following tests: (1) occurrence 
of hyperreflexia and tonic seizures during toxicity 
trials in laboratory animals; (2) appearance in the 
electroencephalogram of a sustained paroxysm of 
30 c/s waves at spinal, cerebellar and mesencephalic 
increase of the polysynaptic spinal 
“primary” 


levels; and (3 


blockade of the spinal 


reflex and 
inhibition. 

As a result of these 
activity has been recognized for four different types 
thebaine, 
}-7-diphenyl-1-3-diazadamantane-6-ol (1757 IS 
4-phenyl-4-formyl-N-methyl piperidine (1762 IS). 

lhe ability to reproduce the pattern of strychnine 


studies, this characteristic 
of chemical structures, viz: strychnine, 


intoxication with synthetic substances of a relatively 
simple chemical structure should be of help for the 
structural and biochemical 


investigations of the 
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features of the inhibitor echanioms at the level of 358a Uber die quantitative Nachweisbarkeit der 

the central nervous system, as well as for identifying positiv inotropen Wirkungen von Herzgly- 

the actual inhibitory transmitter kosiden am Herzlungenpraparat von Meer- 
schweinchen bei verschiedenen Zufuhrungs- 
arten. H. Iwata und H. Kuvurpr (Germany 


1. Eocores, J. ¢ 1957. The Physiology of Nerve Cell 


Hopkins Press, Baltimor Meerschweinchen wurden in’ Urethannarkose 
2. Deswepr, J. E. and Monaco, P. (1960), Arch kunstlich beatmet und nach Klupp und Kieser ein 
Int. Pharmacodyn. 129, 244 Herzlungenpraparat hergestellt. Arterieller Wider- 
Lonco. V. G.. Sua ait, B. and Bover, D stand’ und vendser Einflussdruck blieben bei allen 
1959), 7. Pharma 126, +! Versuchen konstant Gemessen wurde das Min- 
4. Lonoo. V. G. (196 7. Pharmacol., 132, 240 utenvolumen Die Herzlungenpraparate wurden 
Pivto Corrapo, A. and Lonoo, V. G. (1961 nach Beendigung der Praparation durch langsam« 
irch. Int. Pharma In press Infusion einer | prozentigen Logen von Bromallyl- 
6. V. G. and Prvro Corrapo, A. (1961). butyl-barbitursaure (0-05 cml/min) langsam ver- 
Proc. Soc. Exp. Biol. M In press giltet Der Beginn der Insuflizienz des Herzens ist 


an der Abnahme des Minuten-volumens erkennbar 


In Kontrollversuchen wurde gefunden, dass dix 


todliche Dosis der Barbitursaure in ciner mathema 


357 The Influence of Some Pharmacological tisch erfassbaren Bezichung zu der Dosis steht 
Agents on the Cholinoreactive and Adreno- welche das Minuten-volumen auf die Halfte ein- 
reactive System of the Reticular Formation schrankt Wenn zu diesem Zeitpunkt em wirk- 
and Some Other Parts of the Brain. |. sames Glykosid dem venosen V orratsgefaB zugesetzt 
Densenko (US.S.R wird, erhoht sich die Lebensdauer des Praparates 


und damit die zum Tod notwendige Dosis det 


Experiments on ral 4 cats, as well as on Barbitursaure Als Uberlebensdauer wird dix 
such reparation cephal and Differenz zwischen tdédlicher Barbituratdosis bei 
cerveau wolée” have that cholinomimetics den Kontrollversuchen und den Versuchen mit den 
and adrenomimetics ‘ ss acetyicholine, arecho emzelnet Dosen der verwendeten Glykosick 
line, mivalin, adrena henamine, and some bezeichnet Sie steht innherhalb cines bestimmten 
others produced, in a legree, desvnchron Dosenbereichs iu linearer Bezichune zu den 
of the reticula hnopotentials and Lowarithmen der verabreichten Glykosiddosen. Da 
the « wal cortex der Glykosidzusatz bei allen Praparaten zu cinen 
Administration of al cholunolyuecs or adren- Zeitpunkt erfolet, un dem derselbe Insuffizienzerad 
ol clic chr shon with a predomuin- erreicht ist, kann die Wirkune der gleichen Dosen 
ance { slow high a wtentials in EEG an verschiedenen Praparaten gut verglichen werder 
Activation of the " tex by stomulation of Die relati Wirkungsstarke emzelner Glvkosick 
the cervical sympathet © can be prevented kann statistisch mit einer Varianzanalyse errechnet 
and aboluhed no " eans of adrenolytics werdet 
aminazine bart ‘ methy! Es wird uber die \Verwendbarken der Methodik 
diaz benactvzi (Central cholu zum Nachwew der peroralen, intramuskularen und 
a blockone intraperttoncalen Resorption der Herzelvkoside bei 
mot he tlect elicit midbrain retrcular Vorbehandlune der Tiere zu verschiedenen Zeiten 


The Quantitative Assessment of the Positive 


cho und ares a definite arousal Inotropic Action of Heart-Glycosides on the 
respor Adrenaline a amine effect is is Guinea-Pig Heart-Lung Preparation with 
no way impaired g¢ the cholinoreactive Various Methods of Administration. |! 


d H. 


(,ermanys 


IWATA ar 


s were given artificial respiratior naet 


r ata obtained with facts from the urethane narcosis, and a heart-lung preparation 
iterature, enable ca ler that choline was the Klupp umd Kieser method 
rea well as ac syvsten a the Arteria esistance am venous pressure remained 
' ar and other forma he cerebrum pla constant m all experiments The cardiac outp 
a det role in the a : © im the cortex was measured [he heart-lung preparation wa 
upposed nev ‘ subseq slowly powoned by means of a slow 
im from one rebrum to another fal per cent solution of bromallyvi-bury! 
ws othe main! roug! raw channels, the acd 0-05 ml/min The beginning 
uiret acti ngaged mamly im carciac nsufhcrem could 


im recognized the 


tropic claptatior rine decrease « the munute-volume It was found in 
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adret uc blockade la namine and adres 
alin to proc al ating eticct, om the 
nis ale areal the 
ces Guinea 
a 


control experiments that the lethal dose of barbituric 
acid is mathematically proportional to the dose 
the If an effective 


is added to the 


which halves cardiac output 


glycoside venous storage vessel at 
this time, the life-span of the preparation increases 


and with it the dose of barbituric acid required to 


cause death The difference between the lethal 
barbiturate dose in control experiments and in 
experiments with various doses of the glycosides 


Within a 
certain range of dosages there is a linear relationship 


used was designated the survival time. 


between them and the logarithms of the glycosides 
administered As the addition of glycosides in all 
preparations was carried out at the time when the 
same degree of insufficiency had been reached, the 
effect of equal doses on different preparations can 


The re 


individual glycosides can be statistically calculated 


easily be compared lative effectiveness of 
by analysis of variance. 

An account is given of the peroral, intramuscular 
and intraperitoneal resorption of heart-glycosides 


as preliminary treatment of the animals at various 


periods. 


A Comparison of Some Properties of ¢- 
Strophantin and Convallatoxin on the Heart 
Lung Preparation of the Cat. K. Piven, \. 
DirrertrovA and F. V. Serecky (Czechoslo- 


vakia). 


Heart-lung preparations of cats were damaged by 
means of phenobarbital sodium and the effects of 
g-strophanthin and convallatoxin on the damaged 
hearts was compared. 

The decreased minute volume and cardiac out- 
put was restored by both drugs, but convallatoxin 
acted much more rapidly and its negative chrono- 


he 


lowered 


trophic potency was more marked sarne 


the blood 


due to the barbiturate 


occurred with pressure, the 


pressure being restored to 
normal by both drugs but again convallatoxin acted 


The 


was decreased by both drugs in 


the more rapidly increased venous pressure 


a like manner 


se, lower doses of convallatoxin 


For therapeuti« 
but 


cessary even 


than of g-strophanthin are ne 


disturbances of cardiac action and cardiac arrest 


are produced by lower doses of convallatoxin than 
g-strophanthin 
he comparative value of both glycosides will be 


disc ussed 


Rasrrzscu (Germany 


Digitoxin- 23-"C.. 


The preparation of '*C-labelled cardenolice 
glycosides was previously done cither by the 
biological method (digitoxin-| or by partial 
synthesis of the monoglucoside from inactive agly- 
cone and p-glucose-U -' The labelling of the 
biologically less important part of the molecule 
makes this compound less suitable for the examina- 


Dherefore 
possibility of labelling a native glycoside specifically 


non of pharmacological questions the 
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14 
using digitoxin (digitoxigenin-(%-p)-tridigitoxoside 


with in the aglycone moiety was investigated, 
After blocking the digitoxose hydroxyl groups the 
labelling of the steroid skeleton of the intact glyco- 
side is done by ozonolytic degradation of the lactone 
ring to the ketolacetate,'?’ followed by resynthesis 
to the unsaturated lactone with ethyl bromoacetate- 
| 
the heterogeneous reaction product is performed by 


according to Reformatzky The separation of 
thin-layer and column chromatography with silica 
gel 
its aglycone to heart muscle are in progress in this 


Studies on the binding of this compound and 


laboratory 


l. Oxrra et al. (1954 


2. Turpsa and Scuo.tissex (1954). 


The Relationship between Molecular Struc- 
ture and Pharmacological Activity in 
Derivatives of Digitoxigenin and Digoxi- 
genin. A. Starrorp and S. E. Wricnt 

Australia). 


Most of the present knowledge about structural 


requirements for cardiac glycoside-like activity is 


derived from measurement of lethal doses in the cat 


This work was done to see whether similar structure 


activity relations hold for the 


eflects 


positive imotropi 
Oxidation or acetylation of the 
the 3- 
toxicity guinea pig and 
chick heart to 1/10-1/12 of that 
of the parent aglycone without altering qualitatively 
The 


tions required to produce positive inotropic effects 


3-OH of digitoxi- 


genin or and 12-OH of digoxigenin caused a 


reduction in in the cat 


isolated embryonic 


the electroc ardiographi changes concentra- 


on the isolated cat papillary muscle and guinea-pig 
the 


heart were 2-20 times higher than for parent 


compounds but even at their most effective concen- 
they significantly smaller 


trations produced a 


increase in the force of contraction 
Removal of the 
C-D ring junction resulted in compounds with no 


the 


14-OH and formation of a trans 


toxicity mn cat 


the 


demonstrable or 
1/20-1/50 of 


digoxigenin on the embryo chick heart, and only a 


guinea-pig, 
activity of digitoxigenin or 
negative inotropic action on the isolated guinea-pig 
heart and cat papillary muscle 


reduced 


Hydrogenation of the lactone ring 
toxicity both in the cat and the guinea-pig and 
reduced the positive inotropic activity to 1/50—1/100 
of the parent compo ind 

These results suggest that positive inotropi 


activity in the cardiac glycosides parallels then 


toxacity 


The Therapeutic-Toxic Ratio in Digitalization. 
P. Szexecy and N. A. Wynne (United Kingdom 
Phe therapeutic and toxic effects of digitalis have 

been studied in man and in the experimental animal 
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over the past ten year wi 
state of the myocardium, electrolyte shifts and body 
temperature 

1 advanced myocardial 


dwease and atrial | lation who developed 
ventricular rhythm al mvenuional maimnten- 
ance doses, have subseq ly been maintained in a 
good state of compensats with satisfactory control 
of the heart rat ' eT mall dose { digitalis 
which did not produ <ic arrhythmias. Ca 
potentuated the therapeu action of digitalis and it 
als imcrecasca it ticcts Hypo« LICACTINA 
re ed the digitalis eff the clectrocardiogram 
and climinated digital luced cardiac arrhyth- 
mia K. seemed to ha inhibitory influence on 
the therapeutic action of digitalis, but i climinated 
cardiac arrhythmias ca ligitalis. K defici 
ency proved to be ar portant factor im the 
causation of digitalis arrhythmias Me climinated 
digitalis-induced cardia arrhythmias Lowering 
of the body temperature reased the susceptubality 
to digitalis tox 


These hindings ar im ment with the funda- 


mental s il and Rothlin a 

It « that digitalis tox vil an extension of 
its therapeutic cfifects a ut cardiac and primary 
extracardiac tact pla wmpertant role im 
det ing whether a ligitalis dose us thera- 
peutically inadequat upeutically active of 


1. Lows, B. and Levine, S. A 1955), Current 
Concepts in divitalis therat Churchill, London. 

2. R {LIN I an DAPSCHLER M 19% 
Fortschr. Kar 1, 189 


3463a Accroissement de la Toxicite de la Digitaline 


chez le Cobaye par lIproniazide et la 
Phenylisopropylhydrazine. |. Jacon «t P 


(Fran 


Chez te cobaye, lipromiazick phosphat« 200 
mg kg et la pheny lhydrazine (sulfate 
t meke s mt augmenté, de facon 
modérée mais statistiqueme iwnificative, la toxi- 
de la digital Na le administrée par 
infusior traveincuse | 

Das ic cas de lipronmiaziak leflet a été plus 
mportant et 24 heure et 2 heures apres 
injec le l'inhibiteur noamine-oxydases 
Dans celui de la phenylisopropylhydrazine, il était 
par contre trés net dés apr ou 2 heures Dan 
les deux cas il persistait au moins pendant 4 jours 

(Ces caractéristiques chror logiques correspon- 
dent A celles qui sont connues pour l'inhibition m 

ies Mono-amine-oxydas per ces agents ll 
est donc possible que le phe mene observé soit en 


relation avec l'augmentation des amines catéchiques 
cardiaques, mais d'autres interprétations doivent 
aussi considérées, en particulier des modifi- 
cations dans la distribution ou le métabolisme de la 


digitalin« 
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th special reference to the 363b Increased Toxicity of Digitaline in the Guinea 


Pig due to Iproniazide and Phenyliso- 
propylhydrazine. |. and P. 
Garin (France 

In the guinea-pig, iproniazid (phosphate: 200 
meke and phenylisopropylhydrazine (sul- 
phate: 20 and 40 mg/kg s.c.) caused a moderate but 
statsstically valid increase in the toxicity of the 
digitaline, Nativelic, administered by slow intra- 
venous infusion 

In case of iproniazid the effect was more marked 
16 and 24 hr after injection of the inhibitor of 
mono-amune-oxydase than | to 2 hr after it. On 
the other hand, in the case of phenylisopropyl- 
hydrazine it was very marked after | or 2 hr In 
both cases it persisted for at least 4 days. 

These chronological features corre spond to those 
which are known to occur with m vive inhibition of 
mono-amine-oxydase by these agents. Thus it is 
possible that the phenomenon which was observed 
is related to an increase of the cardiac catechola- 
munes, but other interpretations must also be con 
sidered, particularly modifications in the distribution 


or metaboliwm of digitalines 


Die Wirkung des Digitoxins auf die Acetyl- 
cholinsynthese in vitro. F. Svec (Tschecho- 
Slovakei 


Von verschiedenen Sciten wurde bereits friiher 
nachgewiesen, dass cine Komponente der komplexen 
Digitaliswirkung einen Synergismus mut der 
Acectylcholinwirkung bzw. cine Sensibilisicrung det 
i] riolesorwane fur das Acetvicholin darste lit Es 
blicb die Frage offen ob die Digitaliselvkoside die 


biologische Svnthese des Acetvicholins becinflussen 


oder das Freisetzen von aktiven Acetylcholin von 
den gebundenen Acctylicholin beschleunigen 
Es wurde dix der Acetyicholin- 


synthese im kinstlichen Enzymsystem durch 
Digitoxin in offre pruft Dix purifizierte ( holin- 
acetviase wurde aus dem Meerschweinc he necnirn, 
das Koenzym A aus der Leber gewonnen Es hatt 
sich gezeigt, dass das Digitoxin die Acetylcholin- 
synthese in verschiedenen Dosen nicht beeinflusst 
In natirlichen Homogenaten von Gehirnsubstanz 
mit intakten Nervenzellen das Digitoxin 
zweilasige Wirkung aus. In kleinen Dosen (1-10 
ug/a) bewirkt das Digitoxin cine Beschleunigung, 
in grossen toxischen Dosen 0-100 ug’e) eine 
Hemmung der Acetylcholinsynthese 

In cinem Enzymsystem in welchem die Cholin- 
acetylase aus ciner durch Azeton getrockneten 
Gehirnsubstanz, das Koenzym A aus frischer Leber 
gewonnen wurde, ist Digitoxin wirkungslos. Wenn 
zu diesem Medium ein frisch zubercitetes Homo- 
genat aus Herzmuskel, welches Homogenat intakt 
Zelle bzw. subzellulare Organellen enthalt zugefiigt 
wurde, erhohte sich die Synthese des Acetylcholins 
durch Digitoxin 

Es konnte angenommen werden, dass das 
Digitoxin den Acetylcholinstoffwechsel im Sinne 
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Acetylcholinsvnthese nur 
Zelien bzw. zellularen 


einer Beschleunigung der 
bei Vorhandensein von 


Organellen becinflusst. 


364b In vitro Effect of Digitoxin on Acetylcholine 


Svec (Czechoslovakia 


Synthesis. fF. 


been demonstrated in various 


It has already 
quarters that a component of the complex action of 
digitalis is synergism with the action of acetylcholine 


or sensitization of the effector organs to acetyl- 


choline It is debatable whether the glycosides of 


digitalis influence the biological synthesis of acetvl- 


choline or accelerate release of active acetylcholine 


from the bound form 


The influence exerted m vitro by digitoxin on 


synthesis im an artificial enzyme 


The purified cholin- 


acetylcholine 
system has been examined 
acetylase was obtained from the guinea-pig brain, 
coenzyme A from the liver. It was demonstrated 
arious doses of digitoxin did not affect the 
In natural homogenates 


that 
synthesis of acetycholine 
of brain matter with intact nerve cells digitoxin had 
In low doses (1-10 uge/e 
large tox 


a biphasic action digi- 
acceleration, in 


acetylcholine 


toxin brought about 


doses 10-100 inhibition of 


synthesis 


Digitoxin was inctflective in an enzyme system in 


which the cholinacetylase was obtained trom 


acetone-dried brain matter and coenzyme A from 


fresh liver. When to this medium freshly prepared 


homogenate of heart muscle containing intact 


cells or subcellular organclla was added, synthesis 
of acetylcholine was enhanced by digitoxin 

It can be assumed that digitoxin affects acetyl- 
choline metabolism in acceleration of acetylcholine 
only in the cells or cell 


synthesis presence ol 


organella. 


365 Comparative Studies on the Pharmacological 


Activity of a Pure A-Series of Digitalis 
Glycosides. Y. Aramaki and K. Kikucn 


Jay wan 


According to our serial study on cardiac glyco- 


same potency as 


sides, digitoxigenin has almost the 


digitoxin when administered intermittently at a 
shorter interval, 2-5 min or less, than that of the 
pigeon method designed in USP XIV and the 
activity of digitoxin is only slightly superior to that 
of digitoxigenin when cat papillary muscle is used 
in vit The exceedingly low activity of digitoxi- 
genin is sceminegly due to its minimal accumulation 


and or the rapidity of its inactivation 
An attempt t 


samples of an A-seric 


activity ol pure 


» evaluate the 


of digitalis glycosides contain- 


using our 


ing digitoxigenin as aglycone was made 


new method 
Material ] 


l anatoside 


Purpurea glycoside a (purity 98-8 


\ and a-acetyl digitoxin 


pet cent), (2 
pure crystal), (3) Digitoxin (purity 99 per cent 
Methods LD of the glycosides in pigeons were 


determined with various injection intervals either 


Abstracts of Papers 


366 


367 


109 


Accumulation rate 
additive LD at 


shorter or longer than 5 min 
was measured by determining the 
3-72 hr after a single dose of 50 per cent pigeon unit. 
Sum total LD was figured out by daily successive 
small doses 
Result 


purea glycoside A and lanatoside 


Contrary to the widely-held view, pur 
\ displayed rather 
higher activities than digitoxin and the accumulation 
of the former two was considerably lower than that 
of the latter suggesting that the lower activity of the 
former two tn clinical use is due to their low accumu- 
On the x-acetyldigitoxin was 


inferior 


other hand 
to digitoxin in potency but thei 


lation 
slightly 
accumulation was comparable to each other. 


Glycoside from 
BABULOVA, 


Helveticoside, a Cardiac 
Erisymum canescens Roth. A. 
L. Buran and F. V. Sececxy (Czechoslovakia 


Helveticoside was isolated from Erysimum canescens 


Roth, which grows in Slovakia tiological assays 


with helveticoside of other origins have been per- 
formed only in cats. 


Therefore, a comparative study of cardiotoxic 


activity of helveticoside was performed in pigeons, 


ruinea pigs, cats and monkeys As helveticoside is 


supposed to have a g-strophantin-like activity, the 
cardiotoxicity was compared with g-strophantin and 


convallatoxine. 


In pigeons, the most toxic was convallatoxin 


Phe toxicity of g-strophantin and helveticoside was 


equal, but less than that of convallatoxine In 


guinea pigs, the most potent was again the con- 


vallatoxine, followed by g-strophantin, whilst the 
toxicity of helveticoside was considerably less. In 


convallatoxine, 


cats the most toxic was again 
followed by helveticoside, and the least toxic was 
g-strophantin In monkeys the most toxic was 


convallatoxine, followed by g-strophantin and the 


least toxic was helveticosice 


Electrocardiographic changes associated with 


helveticoglycoside were as typical as with the other 
cardiotonics. 

The experiments led us to two 
isolated from our plant has true 


conclusions: 


a) helveticoside 


cardiotoxic properties; and (b) when new cardio- 
toxic drugs are investigated for thei cardiotox« 
potency it is necessary to use se veral pecies 


Some Properties of the Cardio-active Sub- 
stance in Spleen. |.. 3. Cospin and R. H 
(Australia 


\ cardio-active substance has been demonstrated 
in acetone extracts of freeze-dried ox spleen,"! 


which differs from the usual pharmacologically 
active substances found in that organ,"®’ and from 
the catecholamines. 

The cardio-activity of the crude extract resembles 


that of the cardiac glycosides, tor the extract causes 
effects on isolated papillary 


iInotropK 
Suitable 


positive 
muscles and perfused mammalian hearts 


| 
| 
4 
| 
_ | 
3 
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doses increase the stroke volume of the kitten heart- 


lung preparation and increase the amplitude of 


cardiac contractions in anaesthetized guinea pigs. 

The active principle is soluble in acetone, water 
and methanol, but appears to be only sparingly 
soluble in chloroform It is ultrafilterable through 
a cellophane membrane The cardio-activity 1s 
not destroyed by heating for one hour at 100 C in 
acid solution, but becomes progressively destroyed 
as the pH of the solution ts raised. 

The substance differs from the usual polypeptides 
which stimulate plain muscle for it resists destruc- 
tion by the proteolytic enzymes trypsin and chymo- 


Additional 


evidence that it i not a polypepude has been ob- 


trypsin, even after 48 exposure 
tained from a paper chromatographic system 

It has been demonstrated that the active sub- 
stance has a basic nature as a result of its behaviour 
on paper electrophoretograms and ton-¢ xchange 
resin It can be partially purified from contamin- 
ating material on a silica gel column, and eluted 
with mixtures of methanol and chloroform. By 
combining ion-exchange resins and chromato- 


graphic columns, considerable purification may be 


achieved 


1. Coser, L. B. and THorp, R. H 1957), Nature 


Lond.), 180, 242 

2. Const, L. B. and Tuorp, R. H. (1959), Brit. 7. 
Pharmacol., 14, 392 

L. B. and THorp, R. H. (1960), Nature 


Lond.), 186, 473. 


A Comparative Study of Two New Glycosides 
Peruvoside and Ruvoside from Thevetia 
neriifolia, Juss. N. N. De, M. M. Vonra 
and |]. D. Kowts (India 


Pharmacological action of two new glycosides, 
peruvoside and ruvosice has been studied The 
chemical constitution of peruvoside and its relation- 
ship with other previously known thevatia gluco- 


by Bloch et al Accord- 


ruvoside ts the cor- 


sides has been worked out 
ing to Rangaswami and Rao 
responding alcohol of peruvoside 
Evidence of cardiotonic activity was obtained by 
direct and indirect techniques such as the isolated 
papillary muscle of the cat, isolated hypodynamu 
guinea-pig heart, ECG changes in the cat, etc. 
Biological activity was assayed in cats, guinea pigs 
Both the glycosides were found to be 
By differential tech- 


and pigeons 
nearly as potent as ouabaim 
niques and back titration in animals, the oral 
absorption, duration of action and cumulative 
toxicity of the two glycosides were measured \ 
comparison between the two glycosides and the 
clinically-important glycosides digoxin and ouabain 
has been carried out Data obtained suggest that 
peruvoside ts a good, quick acting glycoside which 


is well absorbed orally and has low cumulative 


toxicity Ruvoside, however, appears to possess no 


advantage over the other quick-acting glycosides. 


Rangaswami and Rao (1958), 7. Sci. Industr. Res., 
17B, 331. 

Bloch et al. (1960), Helv. Chim. Acta., 43, 652 
Rangaswami and Rao (1959), 7. Sci. Industr. Re 


18B, 445. 


Considérations sur l’Activité Biologique des 
Nouveaux Glucosides Cardiotoniques de la 
Digitale Pourpre: Gitaloxine et Vérodoxine. 
\. Georces, J. Pace et G. Duvernay (Belgium 


L’activité biologique des extraits de glucosicdes 
secondaires de la digitale pourpre n'est pas lice 
directement au seul pourcentage des glucosides 
totaux, vu l’activité biologique fort différente et la 
proportion variable de chacun des glucosides con- 
stitutifs de ces extraits 

Cette activité différe aussi sensiblement d’aprés 
le choix de l’animal test car il existe, pour un méme 
glucoside cardioactif, de grosses variations de 
susceptibilité entre animaux d’espéces différentes 

\insi, chez le cobaye, la gitaloxine et la vérodox- 


ine sont respectivement }.2 


et 5 fois plus actives que 
la digitoxine tandis que chez la souris la gitaloxin« 
est 8 fois plus active et la vérodoxine approximative- 
ment aussi active que la digitoxine 

L’activité biologique de tels extraits de glucosides 
cardiotoniques n'est pas—tout au moins chez kk 
cobaye—due exclusivement 4 addition des activités 
propres de chacun des glucosides qui les composent 
mais également A une synergic évidente entre 
glucosides. 

Cette synergic est nulle entre la digitoxine, la 
gitoxine, la gitaloxine et le strospéside, mais apparait 
immédiatement en la présence de vérodoxine qui 
confére & chacun de ces glucosides un important 
surcroit d’activité 

La raison de cette synergic n'est pas encore 
connuc Elle dépend a la fois du rapport entre la 
quantité de vérodoxine et des autres glucosides et 
du degré d'activité spécifique des glucosides 
présents dans le mélange 


Some Aspects of the Biological Activity of 
New Cardiac Glycosides of Purple Digitalis 
Gitaloxine and Verodoxine. Grorcrs, 
J. Pace and G. Duvernay (Belgium 


The biological activity of glycosidic extracts 
from digitalis is not directly related to the percent- 
age of total glucosides, as the proportion of the 
glucosides of which the extracts are composed are 
variabl Their activity also varies noticeably 
with different animals used for testing, as there is 
a wide variation in the susceptibility of animals of 
different species to the same glucoside. 

Thus, gitaloxine and verodoxine are |, 2 and 5 


times more active in the guinea pig than digitoxine, 
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while in the mouse gitaloxine is 8 times more active 
and verodoxine and digitoxine have approximately 
the same degree of activity 

The biological activity of such cardiotonic gluco- 
side extracts is not entirely due to an additive effect 
of each of the glucosides contained by them but also 
to an obvious synergism between glucosides (this 
applies to guinea-pigs at least 

This synergism is nil between digitoxiline, 
gitoxine, gitaloxine and stropeside, but it appears as 
soon as verodoxine is present, as the latter causes a 
marked increase in the activity of each of the other 
glucosides. 

The reason for this synergism is not yet known. 
It depends both on the ratio of verodoxine to other 
glucosides and on the degree of specific activity of 
the glucosides present in the mixture. 


Demethylation and Methylation of Drugs and 
Physiologically Active Compounds. a 
Axecrop (U.S.A.). 


Most drugs (analgesics, narcotics, antihistamines, 
sympathomimetic amines) having an .\- or O- 
methyl group undergo demethylation in the 
organism. Depending on the structure of the 
administered drug, the resulting metabolic product 
is less active, equally active or more active than the 
parent compound \ family of enzymes that can 
carry out the demethylation reaction to yield for- 
maldehyde, and the corresponding phenols or nor- 
derivatives will be discussed These enzymes are 
localized in the microsomes of the liver and require 
both reduced triphosphopyridine nucleotide as well 
as oxygen. 

Many physiologically active compounds (adren- 
aline, noradrenaline, histamine, .\-acetylserotonin 
are methylated on the phenolic or nitrogen group 
in the body. These O- and .\V-methylated metabolic 
products can be active or less active than the parent 
compound A group of enzymes called methyl- 
transferases carry out their methylation reaction by 
transferring the methyl group of S-adenosylmethi- 
onine to an oxygen or nitrogen group. Catechol- 
O-methy! transferase O-methylates catechols, 
quires divalent metals, and is widely distributed; 
hydroxy-indole-O-methyl transferase O-methylates 
\-acetylserotonin to form the hormone melatonin 
and is found only in the pineal gland; imidazole-.\- 
methyltransferase .\V-methylates histamine and _ is 
widely distributed; phenylethanolamine .V-methyl- 
transferase .V-methylates norepinephrine as well as 
other phenylethanolamine derivatives and is highly 


localized in the adrenal medulla. 


Discussion of the Previous Paper. /. \I. 
Bacg (Belgium 


Desulphuration. K. O'Brien (U.S.A 


Desulphuration of the phosphorothionate insecti- 
cides (e.g. parathion malathion) ts an activation 
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step, i.e. it converts these materials from extremely 
weak to very potent anticholinesterases, and so 
determines their toxicity. The desulphurating 
system of mammals is located in liver microsomes. 
and requires oxygen, reduced pyridine nucleotide, 
magnesium and _ nicotinamide. Desulphuration 
rates depend upon age, sex and species. They can 
be modified by sex hormones, methylcholanthrene, 
SKF 5A and ethyl p-nitrophenyl phenylphos- 
phorothionate EPN 
reported, but their interpretation is made difficult 


Studies in vivo will be 


by the inevitable concurrence of degrading action 
both on the parent material and its desulphuration 
product. The role of desulphurating systems in 
determining variations of toxicity among species 


w ill be disc ussed. 


The Enzymatic Conversion of Cyanide to 
Thiocyanate. Sérso (Sweden 


The conversion of cyanide to thiocyanate repre- 
sents an important detoxification mechanism for 
cyanide in higher animals. Two different enzymes 
can accomplish this conversion. One, named 
rhodanese, is found mainly in liver and kidney. 
[his enzyme has been isolated and crystallized, and 
the properties of crystalline rhodanese will be 
reviewed. ‘The enzyme can use thiosulphate, thio- 
sulphonates or inorganic polysulphide as sulphur 
donor, but not colloidal sulphur (in contrast to 
earlier reports in the literature Sulphite can re- 
place cyanide as sulphur acceptor. Spectrographi« 
analysis has demonstrated the absence of metals 
from the crystalline enzyme and no evidence for the 
presence of a prosthetic group rhodanese has been 
obtained. Inhibition studies suggest that the active 
group is a disulphide bond. Possible reaction 
mechanisms for the enzyme will be discussed. 

The other enzyme, mercaptopyruva-cyanide 
trans-sulphurase, forms thiocyanate and pyruvate 
from cyanide and §%-mercaptopyruvate. This 
enzyme occurs in liver and kidney but in contrast to 
rhodanese, significant amounts of activity are also 
found in the erythrocytes The enzyme has not 
been isolated, but purification and inhibition studies 
suggest that it contains copper and that sulphydryl 
groups are necessary for the activity his enzyme 
may be identical with other trans-sulphurases, which 
transfer the sulphur from mercaptopyruvate to 
sulphite or mercaptans 

The biological function of the thiocyanate- 
forming enzymes, their role in cyanide poisoning 
and their therapeutic applications will be dis- 


ussed 


Discussion of the Previous Paper. 
Lapin (U.S.S.R. 


Esterase Action. \V. Kacow Canada 


Recent studies with electrophoretic methods have 
made it clear that different tissues of any given 


| 
a 
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animal species contain a number of esterases which 
have not yet been properly characterized. With 


some notable exception the best known are the 


esterases which occur in plasma and erythrocytes. 


Corresponding plasma « rases of different species 


are usually similar b rhaps never identical. 


This accounts for the vecies differences in the 
metabolic fate of ester-t © drugs; ¢.g. procaime ts 


hydrolysed in man but appears intact in the urine 


of horses; atropine ts tabolically converted but 


not hydrolysed in mar ile it is rapidly destroyed 


by atropin-esterase in sor rabbits Furthermore, 


hereditary diflerence f terases between subiects 


of a @iven species cau ndividual variation in 


the response to pharmacologically active esters. 


For me series of drug iration of action with- 


In a given species has n correlated with in vitro 
hydrolysis rates Such bservations have been 
recorded, e.g. lor some rgai phosphorous insecti- 
cule me local anaesthetic esters, and for muscle 


relaxants of the type of succin' lcholune However, 


even when esterase action obviously influences the 
duration of the drug resp the esterase does not 
terminate t drug action, e.g. the 


man q tickly reduces the 


necessarily 
seudoc holinesterase il 
plasma concentration of injected succinylcholine 
but the pharmac logical etlect of the drug seems to 
be terminated by diflus: away from the receptor 


organ. 


Discussion of the Previous Paper. K. Bb. 
AUGUSTINSSON (Swede 


Enzymes that Inactivate Active Polypeptides. 
E. Erpds (U.S.A 


Three features of th erplay between proteo- 


lytic enzymes and polypepudes are currently of 
especial interest 1) Pr uses—and also esterases 

reicas biologicall act epucdes;: 2 Trypsin, 
chymotrypsin carbo» dase, amimopepudase 


and other endo- and « peptidases are used in 


elucidating polypeptide ructures; and (3) In the 
circulation and in tissue ymes metabolize active 
peptides and thus may affect the duration of action. 
Many enzymes exhibit re than one of these 
features, but the third fea vill be discussed in 


detail There are al crous enzymes, ¢.g 
leucine aminopeptidase 1 plasmin, which are 


frequently determined in normal and clinical con- 
clitions \ relation wit 


peptides is of interest her 


activity towards poly- 


The substrates which have been revie wed include 


i ariety | peptic Hlerent activity with mol 
\ p to that of cor pir Polypeptides of 
known structure such as angiotensin, bradykinin, 
corticotropin, oxytocu asopressin, ¢etc., and some 


less well-known ones of probable future importance, 
e.g. “Kinins”’, 


The enzymes which metabolize these agents are 


Substan¢ P, have been surveyed. 


often named after one ibstrate, for example: 


angiotensinase, kininase ‘ylocinase, or vasopres- 
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Consideration is given to recent notablk 


progress made in purifying oxytocinase and in estab- 


Sinase. 


lishing its bond specificity as well as to the charac- 
terization of the human plasma enzyme, which 


destroys the activity of bradykinin. 


Data on the Effects of Some Pharmacological 
Agents on Cholesterol Metabolism and 
Blood Lecithin. N.A. Kuaravuzov (U.S.S.R 


Investigation of the influence exerted by pharma- 
cological agents on cholestrol metabolism and on 
blood lecithin are of primary importance in the 
search for successful means capable of affecting the 
onset and development of atherosclerosis, since im- 
pairet cholesterol metabolism has been shown to 
be the main factor in the causation and develop- 


ment of atherosclerosis The literature also con- 


tains ample evidence on the importance of the 
relationship between blood cholesterol and lecithin 
ior tl 
being inhibited by a relative rise of the lecithin level 


levelopment of atherosclerosis, its progress 


as compared with that of cholesetrol 

Che effect of 6 pharmacological agents on blood 
lecithin have been investigated under the experi- 
mental conditions known as N. N. Anichkov’s model 
of cholesterol atherosclerosis in rabbits Lecithiz 
levels were estimated in rabbits in terms of blood 
Fiske and Subbarow’ 


phosphorus, assayed by 


method 
Among the agents under investigation, dibazole 
blood cholesterol 


repeated administration 


has displayed a_ considerable 
raising etlect following its 


to rabbit This resulted in a_ proportionate 


decrease in the cholesterol: lecithin index, followed 
by appreciable inhibition in the development of 
experimental atherosclerosis 


Data reported in the literature indicated the 


possibality of cholesterol synthesis being inhibited 


by phenyl-ethyl acetic acid and by 


Acce rding to our data, inhibition ol cholesterol 


vanadium. 


synthesis may be achieved by the administration of 
vanadium, while phenyl-ethyl acetic acid admini- 
stration results in a certain degree of cholesterol 
break-down as well as in inhibition of its synthesis 
An « pe ially high degree of cholesterol break-down 
has been shown to follow the simultaneous admini- 
stration of phenyl-ethyl acid and vanadium sulphate. 

Available evidence warrants the expectation that 
on lowering the dosage of phenyl-ethyl acetic acid, its 
toxic effects should be reduced so that its admini- 
stration may be combined with that of vanadium, 
providing an effective means for bringing the 


development of atherosclerosis under control 


379 Influence of Androsterone on Blood Chol- 


esterol, Phospholipids, and Lipoproteins of 
Cholesterol-fed Cockerels. H. Y. C. Wono, 
F. Jounson and F. Jonnson (U.S.A 


It has been reported by Cook ef al.""’ as well as 


from our laboratory’? that administration of 


961 


atherosclerosis of cholesterol-fed chickens. Further- 
more, Cook reported’ that androsterone had no 
effect on the lipids of cholesterol-fed 
cockerels. However, androsterone inhibited coron- 
ary but not aortic atherosclerosis of cholesterol-fed 
cockerels. The undertaken 


to determine the influence of androsterone on blood 


plasma 


present study was 
cholesterol, phospholipids, and lipoproteins whether 
on plain mash or fed an “atherogenic” diet of 2° 

cholesterol and 5°, cottonseed oil added to the mash 


for 34 weeks. 


were used in the experiment: (1 


Four groups of 8 cockerels toagroup 
Controls on plain 
mash; (II) Plain mash plus 1-25 mg of andros- 
111) Cholesterol-fed only; and (IV) Chol- 
esterol-fed plus 1-25 mg of androsterone. At the 
end of 8 weeks, the following results were obtained 
] There 


wt., blood cholesterol, phospholipids, and 


terone; 


were no significant differences in th 


body 
lipoproteins of any of the groups studied whether 
on plain mash or an “atherogenic” dict treated with 


androsterone or not; and (2) androsterone did not 


reduce the severity of aortic atherosclerosis. 


Histological sections of aorta and coronary arteries 
will be presented and discussed. 


Supported by grants-in-aid from National Heart Institute, 
H-2420 (C4), Kerr Chickeries, Washington Heart Association, 
and Wesson Oil Co 


1957), Cir. Res., 5 (1), 54. 

1957). Cir.. 16, Wl. 

1958), Cir., 18 (3), 482. 

Soc. Exp. Biol. 4 a 105, 586. 


Cook et al. 
2. Wonce et al. 
3. Wonc et al. 
4. (1960), Proc. 


Effect of %- and «-Substituted Long Chain 
Fatty Acids upon Experimentally Induced 
Hypercholesterolaemia. K. H. Harrer and 
W. A. Broom (United Kingdom 


The effect of unsaturated long chain fatty acids 


in reducing the blood cholesterol level in animals 


with induced hypercholesterolacmia is now well 
has succeeded in 


known. As yet, however, no on 


establishing the modus operandi although various 


speculations have been made The evidence would 


now appear to be overwhelmingly in favour of a 
participation of the unsaturated portion or portions 
of the molecule in the cholesterol lowering process 
although this is disputed by several workers 

suggested by Rimington, that 


the fatty acid 


It was our premise, 


if normal metabolic destruction of 


molecule could be prevented, then a more sustained 


and possibly more active compound would be 
obtained. 


such compounds is $- and w-oxidation and we have 


[he major route in the metabolism of 


therefore tested several derivatives of unsaturated 


long chain fatty acids, in which such 


might be expected to be hindered if not totally 


a process 


prevented. 

The method adopted for testing these chemicals 
upon hypercholesterolaemia was a modified form of 
that described by Hauge") using rats as the experi- 


testosterone reduced the blood lipids and severity of 
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mental animal. A negative 
group (gum acacia and cod liver oil respectively 
have been included in each experiment and our 
findings on any particular compound are related to 


and positive control 


these two standards. Other compounds, including 


an inhibitor of cholesterol synthesis, and certain 


proprictary 
results with these are also reported and discussed. 


products have also been tested and 


1. Hauce and Nicotaysen (1959), Acta physiol. 
cand., 45, 26. 
Natural and Synthetic Isoprenoids, and 


E. Apami and F. Piccinin1 


Lipid Metabolism. 
Italy 

\ series of products, structurally related to 
natural poly-isoprenic compounds, was synthesized. 
In vitro and in vivo studies were carried out on the 
influence of such substances and of other natural 
isoprenoids upon the metabolism of cholesterol and 
fatty acids and upon the ubiquinone and tocopherols 


contents of several organs. 


Comparative Hypocholestereolaemic, Oxygen 
Consumption and Anti-Goitre Activities of 
Thyroxine Analogues in the Rat. E. C 
Jorcensen, C. Greenperc, N. ZENKER and P. 
Lenman (U.S.A. 


A series of aliphatic, alicyclic and aromatic ethers 


of 3,5-diiodotyrosine has been synthesized and 
tested for effects on plasma cholesterol, oxgen con- 
sumption and thiouracil-induced goitre in the rat. 
The aliphatic and alicyclic analogues were without 
thyroxine-like activity at levels of some 200 times an 
efiective dose of thyroxine. 

ethers showed ranging from 


\romatic activity 


antagonistic to thyromimeti The most potent of 


the thyromimetics were 3,5-diiodo-2’,3’-dimethyl- 
L-thyronine and 3,5-diiodo-4(4’-hydroxy-1 ‘-naph- 
thoxy )-pi-phenylalanine. 

In no case has any compound been demonstrated 
only thyromimetic parameter of 


to exhibit one 


activity throughout its entire dose range. However, 
some analogues are capable of displaying a single 
biological activity at certain doses his may pro- 
vide an eventual, absolute separation. 

Within the present series, structural requirements 
associated with the phenolic ring of thyroxine and 
responsible for the various hormonal effects tested, 
similar. These 


4’-hydroxylation, « 


include: (a) aromatic 


r this 


are very 


character; (b position 


capable of metabolic hydroxylation; (c) for maxi- 
mal activity, a substituent in the meta position of 
the phenolic ring capable of positioning distal in 


space to the alanine-bearing ring. 
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383a Die Underschiedliche Wirkung von Thyroxin- 


Homologen auf den Blutcholesteringehalt 
und den Sauerstoffverbrauch. \. BANDER 
Ly hland 


Bei der Untersuchung einer grossen Zahl von 
thyroxinverwandten Verbindungen wurde  beo- 
bachtet, dass die Senkunge des Blutcholesterin- 
spiegels mcht immer mit emer Steigerung im 
Sauerstofiverbrauch parallel geht So fanden wir 
Substanzen dic aet Sauerstoffverbrauch der 


behandelten There undert lessen und dabei 


den Cholesterinspieg: mehr als 20 Prozent 
senkter Bei weiteren Untersuchungen, vor allem 
bea Verabreichune wiesen diese \Verbin- 
dungen eme erhebliche Toxizitat aul So wurden 
inter anderem histo-pat! wische Veranderungen 
in der Leber, Nebennierenrinde und den mann- 


lichen Keindrusen gesehet 


383b Variable Effect of Thyroxin Homologues on 


Blood Cholesterol and Oxygen Consump- 
tion. A. BAnper (Germany 


Investigation of a large number of compounds 
related to thyroxim tt was shown that the fall in the 
blaxd cholesterol leve , not always occur im 
parallel with an 


\ were able to 


xvgen consumption 


ances which left un 


changed the oxvect stron of treated animals 
but reduced the cholest evel by more than 20 
In f the tigations, in particular 
ith chromic administra these compounds dis 
plave nsiderabl . among other things 
ntopathogical chang the liver, suprarenal 


384 The Effects of 3:5:3 —Triiodo-D-thyronine 


D-T, in Thyroid Deficiency. |. 


and |. Lewiev-srone (U.S.A 


In patients with myx ‘ sg kilo per day 
f mecreases oxyeet ptior This fined 
ing usec] the powsstalit nm thyvrord dehmency 
the hypolipacmic and ca ic eflect of p-T, may 
ot be independent twwate the relation 
iin rats by giving 
intraperit ally After ten weeks 
was appa trom growth curves 
cm ofl rats Wa 
the thyrond defies 0-482 0-04 mil 

1} efiect of p-T total bed oxveen 
}) moorporation of ** | acetate mito liver 
cholesterol and fatty acid : tal cholesterol and 
fatty acuis of the liver and rus was stuched im 
hall « the thyrosd detiww unimal Absence of 
functhhomme thyrond confirmed mucro 


scopically alter sacrifice 


Abstracts of Paper ‘ 


Administration of the p-T, was associated with an 
increase in total body oxygen consumption, 
increased Qo, of myocardial homogenates, increased 
incorporation of '*C into liver cholesterol and fatty 
acids with no statistically significant change in 
cholesterol or fatty acids of the liver. 

These results suggest that in thyroid deficient 
States the lipid and calorigeni« effects of p-T , are 
closely related 


Effect of Thyroid on Serum Cholesterol and 
Bile Acids. K. S. and 
J. (Sweden 


Patients with hypo- and hyper-function of the 
thyroid gland have been studied with respect to 
serum cholesterol levels and bile acid composition 
The ratio of glycine to taurine conjugated bile acids 
in 10 hypothyroid patients was 8 : 8 before and 3 : 4 
after treatment (in normal cases previously studied 
the ratio was 3:1 Oral administration of 
taurine resulted in a ten-fold decrease in the ratio 
but did not seem to influence serum cholesterol 
levels IT he ratios between cholic, chenodeoxy 
cholic and deoxvcholic acids were :0-9 
before and 0-9: 1-0: 0-7 after treatment 

\fter feeding '*C-labelled cholic acid the half-lift 
and pt <iuction of bile acids were determined 
The half-life was 4-1 days (normal 2-8) and the 
daily production was 0-37 g (normal 0-71 ¢ After 
treatment the values tended towards the normal 
rang Miter treatment of hypothyroidism with 
p-trnodothyronine the half-life of cholic acid became 
longer than before the treatment 


386 Some Observations on the Relationships 


between Atherosclerosis, Hyperlipaemia 
and D-Thyroxine. ©. F. Davis, ©. Beck, N 
Stoan, M. Bercar and A. J. Levine (U.S.A 


The constellation of factors reportedly influential 
im atherogenesis ts considerable and varied Im- 
portant relauionships have been established between 
atherosclerosis and age. sex, dict psy« hopathology, 
ethnu background, weight body type other 
somatic pativ endox rinopathic s such as 
hypothyroidism) and specific serum lipids 

The tactors which encourage the propensity to 


the earliest proliferative changes in artery (athero 


genesis) should be differentiated from those proces 
enhance an ongome atherosclerosis o1 
promote recurrent intarcation There is a lara 
body of evidence pomting to hyperlipaemia as con 


ducive to heightened arteriosclers 
communication describes long-term studi« 
in animals and 259 humans with a new lipacmia 


clearing compound An average drop of 105 me 


in serum cholesterol supervened 


within 35 days 
With strict reservations as to the actiological 
importance of hyperlipacmia per « but, with ar 


acute awareness of the role played by these lipids in 
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furthering an extant atherosclerosis, we are en- 
couraged to recommend the compound studied for 
further investigation. 


387 Nuclear Magnetic Resonance Studies of the 


Binding Sites of Biologically Active Sub- 
stances. I. Method and Protein Binding. 
QO. Jarperzky, J. J. Fiscner and P. Pappas 
U.S.A 


When the thermal motion of a chemical group is 
restricted, the relaxation time of the nuclear spins 
which it contains is shortened and the nuclear 
magnetic resonance (NMR) peak attributable to 
that group is correspondingly broadened. While 
in the case of compounds such as water, the NMR 
spectrum of which consists of a single peak, the 
interpretation in terms of specific binding is compli- 
cated by non-specific effects, such as change of 
viscosity or diamagnetic anisotropy of the solute, 
in the case of small molecules (mol. wt. up to 600 
yielding spectra which contain more than one peak, 
it 1s possible to correct for these effects by taking the 
relative broadening of the peak compared to that of 
another from the same molecule. In the case of 
nonspecific effects, the ratio of line widths (at half 
height) for any two peaks from the molecule re- 
mains unchanged by changes in the composition of 
the solution. Selective broadening of one or more 
peaks can thus be interpreted in terms of specific 
interactions involving the chemical groups to which 
the peaks correspond. The stoichiometry of the 
binding can be established by plotting relative line 
width (or its inverse, the relaxation time) against the 
relative concentration of the interacting molecular 
species, the plot showing an inflexion point at the 
value of the relaxation time corresponding to the 
stoichiometric ratio of the complex formed The 
method has been used to investigate the protein 
binding of several penicillins, streptomycin and the 
tetracyclines. Proton magnetic resonance spectra 
of the antibiotics in aqueous solutions were obtained 
under conditions ol varving protein egg or serum 
albumin) concentration, pH and ionic strength and 
the groups attached to the protein determined. 


Supported by National Science Foundation Research 
(rant 


Nuclear Magnetic Resonance Studies of the 
Binding Sites of Biologically Active Sub- 
stances. II. The Epinephrine-Adenosine- 
triphosphate System. Weiner, P. Parras 
and Jarperzky (U.S.A 


Epinephrine and adenosine triphosphate (ATP 
are present in heavy granules of the adrenal medulla 
in high concentrations, and an ionic interaction 
between these two substances has been postulated 
as a mechanism of epinephrine storage in this 
gland," * The chemical nature of this interaction 
can be investigated by nuclear magnetic resonance 


NMR The NMR spectrum of solutions of 


epinephrine in heavy water consists of four peaks, 
the first of which is attributed to the protons 
attached to the aromatic ring: and the others to the 
protons attached to the alpha, beta and methyl 
carbons of the side chain These peaks are identi- 
fied according to the chemical shifts and spin-spin 
coupling constants. With increasing concentra- 
tions of ATP, a selective broadening of the triplet 
beta carbon peak and doublet alpha carbon peak is 
observed. The pattern of broadening is consistent 
with a two-point stabilization of the epinephrine 
molecule across the hydroxyl and amino groups of 
the side chain. The interaction thus appears to 
involve more than a single group on the epinephrine 
molecule, e.g. a simple ionic bond, since the selective 
broadening would then be confined to the peak due 
to the immediately adjacent group. On the other 
hand, there is no broadening of the peak attributed 
to the ring spectrum, which indicates the absence of 
a chemical interaction involving the hydroxyl groups 
of the catechol moiety. 


Supported by National Science Foundation Researc 
(Grant 9563 and USAF SAM Contract AF-41 (657)-197, 


1. Buascuxo et al. (1957), 7. Physiol., 139, 316. 
2. Carusson et al. (1957), 7. Biol. Chem., 227, 243. 


Sterical Structure and Activity of Catechol- 
amines on x- and “-Receptors. |. \riins 
Holland 


The ratios for the activity of the stereo isomers of 


catecholamines differ for the effects induced on z- 


and $-receptors The ratios are: arterenol 

epinephrine 8 for the contraction of the vas deferens 
of the rat x-receptors and arterenol 0, epinephrine 
WO, isuprel 500 for the increase in frequency and 
contraction of the guinea-pig auricle (4-receptors 

The activity of dopamine (desoxy-arterenol) is on 
both receptors practically equal to that of p- 
arterenol The \N-aralkyl substituted arterenols. 
e.g. p-oxyphenylisopropylarterenol (Cc 25) behave 
as sympatholytics on the a-receptors Phe intrinsic 
activity is lost, the affinity maintained The tp 
ratio for Ce 25 in this respect 1s 1:10. This means 
an inversion in the ratio: a switch of the highest 
activity in the L-series for the a-sympathomimetic 
arterenols to the p-series for the a-sympatholytic 
derivatives Isuprel behaves as a compound with 
an intermediate intrinsic activity This is found to 
be the result of it being a mixture of an L-compound 
which acts like arterenol, as an «-sympathomimeti« 
and a p-compound, which acts like Ce 25, as an 
a-sympatholytic In the series of 1L-.\-aralkylar- 
terenols the intrinsic activity is still present in the 
isopropyl derivative, in the b-series it is lost already 
im the : opropy! compo ina I his pre indicate s the 
inversion in the L/p ratio mentioned The S-sym- 
pathomimetic action is maintained throughout the 
series of N-substituted compounds pi-Ceo 25 ts 


even more active than pL-isuprel in this respect. 
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Here dichloro-arterenol acts as a spec 
a S-sympatholytic 


The study of the 5-mu 


antagonast, 


action of the optic al 


isomers of the .V-alkyl substituted arterenols leads 
to imteresting conclusi The relations des- 
cribed may give informa on the receptors for the 
catecholamines and the interaction between drug 
and receptor 


muy 
vin 
10 1000 
pi-dichloro- lytx 
ar enol 
Craassen, \ Personal mmunication 


Stereo-Specific Divergence in the Actions on 


Adrenergic and +-Receptors. 
Holland 


CLAASSEN 


The natural occurring catechols arterenol and 
epinephrine both show a x-rmumetic and $-mimetx 
activit Im the ‘ activities are located 
i ume optica Lntul now no 
racemic compound ‘ k wn that showed an 
int val ith both 4-receptors and in 
wha ese interactions ire a different sterical 
‘ 

N-aralkyl substituted ar lerivative, there is 
fe un. a-svmpatholys tivity and a S-sympa- 
wt 

prepar und’ p-Ce 25 by 

' | group into L-a nol and p-arterenol, 
re tively In this case the a-lytic activity ap- 
peared to be located in ul astercotsome#re mixture 
ster ull related D-ar \nien while the 
auntly present in the 

I tereo-s fix me in the effects 
ima 1 On and the anupodes ia 
pur compour nd separating the 
optical antipodes of 2-(| propyl-amino)-1- 

p-hvdroxyphenyl -1-p: anol HCl (Duvadilan 


D adilan p DD acdiiar 
plc 2 0-10 
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also prepared by Moed In the compound steric- 
ally related to t-arterenol the $-mimetic activity 
was present while this activity was almost lacking 
in the antipode The z-lytic activity appeared to 
be situated in the compound related to p-arterenol 

These relations between sterical structure and the 
actions on a- and S-receptors opens new possibilities 
for studying the chemical properties of the receptor 


and the re lationship between drug and receptor 


ships of Adrenergic Blocking Agents. i. |’ 
Aucoutst and B. Levy (U.S.A.). 


Structure-activity studies of the adrenerek 
blocking agents have until recently been confined 
to blockade of FeSPONses iated with only one 
type f adrenergic receptor—in our terminology 
the a-receptor The introduction of the dichloro 
derivative of isoproterenol (DCI) has opened the 
new held of adrenergic receptor blockade We 
have found at least two compounds that block both 


namely, methoxyphenamine 


and >-receptors 
Orthoxine) and dihydroergotamine To deter 
mine the total adrenergic blocking activity of any 


compound we have developed a method usin 


y four 
different adrenergic responses and four different 


adrenergic activators In dogs, anaesthetized wit 


morphine-pentobarbital or morphine 


chioralose, by suitable electronic transducers we 
have simultaneously recorded arterial pressure, heart 
rate, intestinal activity, and the r sponse of the re 

tractor penis The standard adrenergic activators 
were epinephrine, isoproterenol, phenylephrine and 
ethvlnorepinephrine Using criteria that we have 
previously published we can determine the type of 


adrenergic blockade produced, the relative potency 


and the duration of action We have also been able 
on le as adrenermic blocking agents certam 
com m that others have considered to be %- 
adreneren blocking agents 

was porte (,rat H.~3514 fros 
Na ol Heart Institute, U.S. P Health Ser 


392 On the Mechanism of Development of Adren- 


aline Action at the Site of “Adrenaline- 
Receptor” and on the Relation of the Action 
to the Activity of O-Methyltransferase. 
( Japan 


The following experimental results have led to a 
hypothesis that Fe 


called adrenaline rece ptor 


protem its a constituent of so- 


1} Adrenaline action is weakened by the addition 
of a,«"-dipyridyl and orthophenanthroline to the 
perfusate, but is strengthened by the slight addition 


of Fe 


in Pissemski's test 


Adrenaline combines with Fe** in the mol ratio 


of 2:1 making chelate compound 
$3) Protein prepared from heart muscle combines 


evidently with adrenaline in the presence of Fe 


New Factors in Structure-Activity Relation- 
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Furthermore, the relation between O-methyl- 
transferase and its related several substances was 
my estigated. 

Following are the facts clarified by im vitro experi- 
ments using adrenaline as the substrate of O-methyl- 
transferase and by Pissemski’s test: 

1) The methylation of adrenaline is inhibited by 
pyrogallol and such catechol derivatives as catec hol, 
protocatechu aldehyde, protocatechuic ac id, gen- 
tisic acu, etc. 

2) The action of adrenaline is weakened by the 
addition of such divalent cations as Mn**, Mg**, 
Co**, Ni**, Fe**, ete. 

3) The co-factors above mentioned do not mani- 
influence upon the action of synephrine and 


fest an 
tyramine 

4; The vasoconstrictive action of adrenaline, 
tyramine, synephrine and BaCl, is potentiated by 
the addition of Cr*** and hydroquinone, but Cr 
and hydroquinone indicate no relation with 
O-methyltransferase activity 


Interaction of Adrenaline with Amino-acids 
and Receptors in the Blood Stream. b. N. 
Manuxkui (U.S.S.R.). 


The interaction of adrenaline with 14 amino-acids 
was studied. Except for tyrosine and leucine, all 
the amino-acids studied were found under experi- 
mental conditions to bind adrenaline to complexes 
with the dissociation constant (Kg) from 4-10 
10-* M w 1-31 M The dissociation con- 
stant of adrenaline-amino-acid complexes in the 
case of alanine 2°04 10-* M) and _ its 
derivatives is shown to de pe nd on functional amino- 
acid groups Ka drop to 1-3 10-* M takes place 
when incorporating a sulphhydryl group (cysteine 
into the alanine molecule. Other functional groups 
give intermediate Kg values, with the exception ot 
the hydroxyphenyl group which in the 6-position 
completely climinates the ability of tyrosine to bind 
adrenaline Calculations show that one amino-acid 
molecule binds in this position with one adrenaline 
mole 

In experiments on spinal rabbits the dependence 
ot the alue of the pressure response upon the 
adrenaline amount was followed up. One adren- 


aline molecule is shown to bind with one molecule 


ot hype thetic adrenorece ptor toa compl x with Kg 
of 3-2 10-7 M, the adrenaline amount being 


optimal 

The interaction of adrenalin with the receptor 
is regarded, according to Koshtoyant’s hypothesis 
on the transmission of nervous action, as a first step 
in the participation of this mediator in biochemical 
processes of the effector. 


Chemical Models of Drug-Receptor Inter- 
action. A. Gero (U.S.A. 


In a paper,'' a model study of drug receptor 
interaction is reported in which amino-acids 


(representing the receptor) were allowed to react 
with diethylaminoethanol (representing the drug 
ina two-phase system consisting of water and C-( ly 
The equilibrium distribution of the drug model 
was always displaced in the direction from CCl, 
to water; amino-acids containing OH, amide, or 
peptide groups were espec ially effective in causing 
such displacement. The results were interpreted 
to demonstrate ionic attraction and repulsion, and 
hydrogen bonding, between the amino-acids and 
the drug model. 

Similar experiments with dibutylaminocthan >! 
as the drug model yielded quite different results 
Only amino-acids with sizeable alkyl groups, such 
as leucine and isoleucine, were capable of drawing 
this drug model into the aqueous phase, and only at 
relatively low pH. All other amino-acids, even 
those with strongly hydrogen-bonding groups, wer« 
ineffective The obvious meaning of these findings 
is that dibutylaminoethanol, being more lipophilic 
than diethylaminoethanol, resists transfer into the 
aqueous phase unless the molecules of the receptor 
model also have sufficient lipophilic character: 
even then, interaction between the drug model and 
the receptor model occurs only at relatively low pH 
where the drug model is considerably ionized and 
therefore relatively hydrophilic 

Applied to interaction between actual drugs and 
receptors, this again emphasizes the role of ionic 
charges on the drug and also the importance of the 
hydrophilic or lipophilic character, not only of the 
drug, but also of the receptor and its vicinity. 


1. Gero, A. and Suropsnire, L. A. (1961 
Med. Pharm. Chem., 3, 299 


A new concept of the Interrelationships be- 
tween Vasodilator Receptors. K. A. Woopn- 
puryY and C. B. Nasu (U.S.A 


In dogs where adrenergic blockade had been 
established with phentolamine, neostigmine Br 
0-08 mg/kg, pilocarpine HBr 0-5 mg/kg, or metha 
choline 0-04 mg/kg practically eliminated the 
depressor activity of epinephrin Atropine §sul- 
phate 2 mg/kg re-established the depressor activity 
of epinephrine." Phough it is possible that these 
cholinergic drugs block the 3-receptor ot the 
sympathetic nervous system and that atropine 
removes this block, the followime hypothesis which 
explains these data is offered \ receptor mech- 
anism (name suggested is MU), is shared by the 
3-receptors and the cholinergic receptors. ‘This 
MU-receptor serves in the final common path 
involved in the relaxation of blood vessels. Activation 
of the cholinergic receptors by pilocarpine and 
other similar drugs gains dominant control of the 
MU-receptors so that the %-receptors are unable to 
influence the MU-receptors and, therefore, effective 
vasodilation action by the G-receptors ts prevented. 

Studies of the coronary flow in dogs show that in 
the presence of excessive cholinergei activity, 
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epinephrine produces a reiative decrease m coron- 
ary flow in contrast with the effect of epinephrine 
under control conditions \ possible relationship 
of these observations to angina pectoris will be 


clus ussed 


\ck sledgment ts rt fron 


Heart Associat 


Heart, Tennessee Heart and Me 


Woonppury (1959). Fe Proc.. 18, 461 


Pharmacological Differentiation of Phenethy- 
lamines Commonly Conceived to Have the 
Same Modes of Action. B. Crank, P. M 
and K. W. (U.S.A 


The isolated seminal vesicle of the rat, which con- 
sists of smooth muscle parently devoid of S recep- 
tors and which is tt relaxed by adrenerex 
inhibitory agents, was emploved to characterize the 
smooth muscle relaxant action of a phenethylamine 
vasodilator isoxsuprine It is difficult to dis- 
tinguish this type of drug from isoproterenol when 
studied on smooth muscle densely populated with 
4 receptors. The dichloro-analogue of isoproterenol 
blocks both the effects of 


terenol on tracheal smooth muscle." The smooth 


oxsuprine and isopro- 


muscle of the seminal vesicle can discriminate 
between the adrenerg1 agerits phenylephrine and 
methoxamine commonly thought to have the same 
mode of action 

Tests in this laboratory on the seminal vesicle in 


situ have detined to a signi 


cant extent, and for the 
first time, the responses of organ to a variety ol 
hormones and drugs injecte the arterial blood 
supply This tissuc does not re spond to histamine 
or the ganglionic stimulants DMPP and nicotine 
It is highly sensitive and contracts sharply to 
L-epinephrine, L-norepinephrine, acetylcholine, 
direct electrical depolarization, or clectrical stimu- 
lation of the sympathetic nerve 

Studies with sympatholytic, adrenergic, and chol- 
inergic blocking agents suggest that an adrenerex 
mediator is involved even when contractions are 


induced by acetylcholine direct depolarization 


Discrimination can be made between drugs having 
different proportions of adrenergic and papaverine- 
like smooth muscle relaxant activities and between 
relatively pure adrenergic blocking agents and those 


having significant smooth muscle depressant action 


1. Lasw (1960), 7. Pharma 129, 19! 
2. Ariens (1960), Arch. int. Pharmacodyn., 127, 479 
3. Duncan (1961 illerey, 32, 139 


Influence of Phenol and Alcohol on the Action 
of Various Intestinal Stimulants Analysed 
by the Concentration-action Curve. H. 
Marsumoro and S. SuGanuma ( Japan 


lo evaluate the view that the presence of an N 
atom in a drug molecule is important for its affinity 


of Paper 


to certain receptors, the N-free compounds (phenol 
and alcohol) were examined for their influence on 
the concentration—action (C-—A) curves of intestinal 
stimulants The stimulants used were ACh, pilo- 
carpine, BaCl, and nicotine with rabbits and 


Results: 


1) The C-A curves of the above stimulants fitted 


histamine, in addition, with guinea pigs 


in with the formula Ax” y/ymax- y (x: concentra- 
tion, y: intensity of action) with or without phenol 
or alcohol 

2) The idea that the sensitivity of the tissue to drugs 
should be distinguished into two factors, “‘suscep- 
tibility” and “reactivity”, was supported especially 
by the shift patterns of the C-A curve indicating the 
co-existence of synergism and antagonism obtained 
in some of the interactions of drugs examined 

3) The antagonistic factor suggesting a competitive 
mechanism was detected in all of the drug inter- 
actions tested with guinea pigs and in some with 
rabbits. Hence, the presence of an N atom seems 
to be not indispensable, at least for a drug molecule 
to exhibit the affinity to the receptors of the 
stimulants used. 

4) Astriking difference has been obtained between 
ACh and pilocarpine as regards the modification 
of their C--A curves produced by phenol with rabbits. 
This implies that there may exist a special drug 
interaction, which is incompatible with the usual 


anatomical concept of the site of action of drugs. 


Reactivation of Alkylphosphorylated Cholin- 
esterase by a Constituent of Liver. |. \. 
Nevunorr and H. Kewrrz (Germany 


The dialysate of liver homogenate contains a 
substance which reactivates alkylphosphorylated 
cholinesterase The reactivation has been mea- 
sured by use of a preparation of partially purified 
acetylcholinesterase from pigs’ brain inhibited by 
paraoxon 

From the dialysate, 20 fractions have been sepa- 
rated by high voltage electrophoresis at pH 4-5. 
The reactivating factor is among the six anion 
compounds None of the cation constituents 
have been found to reactivate. <A similar separ- 
ation of the acid substances from the basic com- 
pounds can be performed by use of a column of 
aluminium oxide pretreated with acetic acid The 
basic compounds are not bound to the column 
The anionic substances, however, can be cluated 
from the column with diluted ammonia The 
reactivating capacity is entirely stable against 
hydrolysis for 12-15 hr at 120°C in 6 N HCI. 
Hydrolysis of the cationic fraction liberates a re- 
activating compound which cannot be distin- 
guished from the anionic reactivator. It has been 
concluded that liver tissue contains the reactivating 
substance in the free and in the bound form The 
free reactivator has the properties of an organic acid 
which cannot be hydrolysed neither by strong alkali 
nor by strong acids and which is stable to heat. In 
the bound form the reactivator has basic properties. 
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400 Metabolism of '‘C-labelled N-methylpyridin- 


ium-2-aldoxime. |. ENANpER, A. SUNDWALL 
and B. Sérso (Sweden 


\-methylpyridinium-2-aldoxime iodide (PAM 
labelled with '*C on the methyl group was injected 
into rats and the excretion of '*C was followed in the 
urine. Paper chromatography of the latter demon- 
strated four peaks. The major one corresponded to 
unchanged PAM and one had an Rf-value identical 
with that of .V-methylpyridinium-2-nitrile. The 
identity of the latter was also established by chemical 
reactions. A third peak corresponded to \-methyl- 
pyridinium-2-carboxylic acid (homarine) and a 
fourth peak had an Rf-value identical with .\- 
methyl-x-picolinium-amine. Reversed isotope dilu- 
tion demonstrated, however, that very small amounts 
of this compound were formed. Reversed isotope 
dilution also demonstrated the formation of small 
amounts of .V-methylpyridinium -2-pyridone. 


1:1 - Trimethylene bis 4 - formylpyridinium 
bromide dioxime in Anticholinesterase 
Poisoning. M. P. Micosevic and V. Vojvoni 

Yugoslavia). 


The brain and blood cholinesterase activity of 
mice poisoned with about equilethal doses (2LD,, 
of five organophosphorus anticholinesterase com- 
pounds was measured electrometrically immediately 
after death. In animals poisoned with armine, 
phosphamidone, dimefox and dipterex, cholinester- 
ase activity in the brain was reduced to 28, 20, 25 
and 19 per cent of normal, while OMPA reduced 
cholinesterase activity to 57 per cent of normal 
values Enzyme activity in the blood was in a 
instances reduced to under 30 per cent of normal 
activity 

Simultaneous treatment of animals with 25-50 
mg/kg of 1:1’-trimethylene bis(4-formylpyridinium 
bromide \dioxime MB-4 without atropine, 
offered complete protection in animals poisoned 
with armine, phosphamidone and dipterex. No 
satisfactory protection was obtained against dime- 
fox and OMPA. In armine poisoned animals, 
treated with TMB-4, there was definite reactivation 
of phosphorylated cholinesterase in the blood, but 
not in the brain. However, in mice poisoned with 
phosphamidone or with dipterex, in spite of the 
marked reduction in mortality which occurred with 
MB-4, there was no reduction in cholinesterase 
inhibition either in the brain, or in the blood 

Complete protection with TMB-4 was obtained 
also against 2LD,, of carbaminoylcholine, but not 
against acetylcholine. In animals poisoned with 
some nonphosphorus anti holinesterase compounds 
neostigmine, piridostigmine, demec arium, isolan, 
dimethan | MB-4 offered definite protection only 


in neostigmin intoxication. 


402 Relation between the Chemical Structure and 


the Acute Toxicity in the Series of Alkyl- 
Alkoxy Derivatives of p-Nitrophenyl-phos- 


phoric acid and the Protective Effects of 
PAM-2, TMB-4 and Atropine. \. \ ojvopic, 
D. Likar, Z. Binenrecp and M. Strevanovic 
Yugoslavia). 


LD 5» values were determined in white mice by 
different routes of administration. The following 
compounds were investigated:  ethyl-ethoxy-p- 
nitrophenyl phosphoric acid (1 methyl-ethoxy- 
p-nitrophenyl phosphoric acid II}; methyl- 
isopropoxy-p-nitrophenyl phosphoric acid (III 
and diethoxy-p-nitrophenyl phosphoric acid (I\ 
as the standard compounds. All compounds 
studied were more toxic by s.c. than by i.p. appli- 
cation. The I,, values, like the LD,, values, 
demonstrated a definite relationship with the 
chemical structure of the compounds Atropine, 
PAM-2 and TMB-4 show a highly protective effect 
in poisoning with compounds I-IV. The _ best 
results were obtained when the oximes were given 
30 min before the poisons No protective effect 
was observed when oximes were administered | hr 
before 

The optimal doses ol PAM-2 and MB-4 were 
about a fifth of their LD,,. TMB-4 showed a 
markedly greater protective effect than PAM-2. 


Effects of Oximes and Atropine on the Toxicity 
of Tertiary and Quaternary Organo- 
phosphorous’ Cholinesterase Inhibitors 
which yield the Same Phosphorylated 
Cholinesterase. A. (Sweden 


The therapeutic effect of N-methylpyridinium-2- 
aldoxime methanesulphonate (P2S) and atropine 
in mice and rabbits poisoned with methyl-isopro- 


poxyphosphoryl fluoride sarin isopropoxy-2-di- 


methylaminoeththiomethyl-phosphine oxide 37 
S-N) and methyl-isopropoxyphosphoryl thiocholine 
37 S-N*) has been studied 


yield methyl-isopropoxy phosphorylated aceto- 


These three inhibitors 
cholinesterase P2S alone was 5-10 times as 
effective against the quaternary compound (37 
S-N*) as against the tertiary (37 S-N Addition of 
atropine to the treatment enhanced the LD,, of the 
tertiary compounds considerably but had much less 
effect on the LD,» of the quaternary compound 
In anaesthetized cats potsoned with lethal doses 
37 ~=S-N plasma concentrations of about 
10 M + ug/ml) of P2S were needed to 
counteract bradycardia and respiratory failure 
The neuromuscular block produced by the three 
inhibitors on the rat phrenic nerve diaphragm 
preparation was reversed by P2S in concentration 
) 10 * to | 10-°M No difference in the time 


required to produce 50 per cent reversal could be 


demonstrated for the different inhibitors if equi- 


molar concentrations of the latter were used. 


404 Oxime-Atropine Therapy of Anticholine- 


sterase Poisoning. |. ©’ Leary, A. M 
Kunke , A. H. Jones and L. M. Somers (U.S.A. 


Fifty per cent of rabbits treated intravenously 


120 


with a mixture of pyridine-2-aldoxime metho- 


chloride 2-PAM 1 ethvlenebis +-formyl- 


pyridinium chloride) diox MB4), and atro- 
pine 30 sec following intravenous poisoning with 
opropylmethylphosphonofluoridate Sarin sur- 
ived doses of greater than 200 times the LD e of 
the latter without resort to artificial respiration. 
Under such conditions, complete survival of animal 
groups was obtained with the mixed oximes after 
60 LD.,’s of Sarin, but after only 18 LD,,’s with 


2-PAM alone and 8 LD ith TMB4 alone The 


mixed oximes, in contrast to the single ones, saved a 


large percentage of dogs ceiving 70 LD,,’s of 
ethyidimethylphosphorar cyanidate 

The ability of the 2-PAM type of oxime to poten- 
tiat ympathetic and adrenergic responses in 


unimals, either alone or in a mixture with IMB, 
be discussed in relation to its possible role in the 


erior anticholinesterase antagonism by the mixed 


NITES 


Effect of Some Drugs on the Amount of 
Cerebral Acetylcholine in Rats. /. Fivx, 
V. VonprAéex, J. Totacn and M. Saypa 
Czechoslovakia 


Influence of a number of drugs with anticholin- 


rgic effect on the amount of cerebral acetylcholine 
va tudied According 1 the anticholinergx 
effect, one group of the drugs under examination 
can be classified as parasympathicolytics struc- 

rally related to acetylcholine A second group 
of drugs belongs to th called cholinesterase 
reactivators; it is represented by some oxims. In 
the above-mentioned dru the relationship to 
cholinesterase was cvaluat n vitro and in vive and 
an attempt was made t rove their influence on 


acetyicholine biosynthe 


The Antagonism of “Irreversible Anti- 
cholinesterase” Agents by Certain Quater- 
nary Oximes. b. Bay U.S.A 


Rapid reactivation of cholinesterase alter its 


inhibition by long-acting olinestcrase agents 


is not only of theorctica erest but also has 
climecal value in several ndition Cholin- 
ergic crisis”, (2) Accidental exposure to organo- 
phosphorous insecticides, and 3) “Nerve gas” 
poisoning. Systematic search has resulted in the 
recognition of two oximes as particularly effective 
adjuncts to atropine in t management of the 
above-mentioned circumsta 2-formyl-1-methyl- 
pyridinium chloride oxu PAMCI]) and 1:1 
trimethylenebis (4-formy!pyridinium bromide) diox- 
imme These ox are weak anti- 
cholinesterase compoun and also receptor 


blockers CMB-~-4 has er specificity for ganglia 


than 2-PAMCI and mimics the action of curare at 


the neuromuscular junctior On the other hand, 
2-PAMCI has a weak ganglionic blocking effect and 
a “dual” action at the motor end-plate If the 


undesirable hypotensive action of TMB-4 is counter- 
acted with simultancously administered Vasoxyl 
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2,5-dimethoxynorephedrine) or if the competitive 
blocking component of the dual action of 2-PAMCI 
at the neuromuscular junction is supplemented by 
administering such compounds as pentame th mum, 
the oximes’ life saving capacity in atropinized 
rabbits poisoned with isopropyl methylphosphorous 
fluoridate (Sarin) is increased. The neuromuscular 
blockade during the early stages of poisoning by 
organophosphorous anticholinesterases is antagon- 
ized by both the reactivating and the acetylcholine- 
blocking properties of the oximes. Our results 
indicate that the beneficial action of the oximes on 
long-established neuromuscular block by anti- 
cholinesterase compounds is due only to their 


abilities to reactivate cholinesterase. 


The mode of Action of Diacetylmonoxime 
DAM. as an Antidote against Sarin Poison- 
ing. E. M. Conen, P. J. Curisten and E. 
Moracu (Holland). 


DAM has been shown to protect cholinesterase 
in the sarin poisoned rat rather than to reactivate 
the phosphorylated enzyme. Although in earlier 


inactivation of sarin by a direct 


experine nts 
chemical interaction with DAM could not be 
excluded, this cannot be the only mode of action of 
DAM as in other species DAM is much less effective 
than in the rat 

Myers found that DAM is able to reactivate 
sarin inhibited plasma tributyrinase in the rat and, 
to a minor degree, in the mouse. The mode of 
action of DAM suggested by this author consists of 
“catalysing” the hydrolysis of sarin by deph ssphory- 
lation of the phosphorylated and continuously 
rephosphorylated tributyrinase in the blood stream. 

In order to evaluate the importance of a plasma 
component as a factor in the mechanism of action 
of DAM. we compared the speed of hvydrolvsis of 
**P labelled sarin in the presence of DAM in plasma 
from different species with that in water. Separa- 
tion of sarin from hydroxysarin was achieved by 
freezing and drying the incubation mixtures at about 
0-01 mm He and 180°C. The radioactivity of 
the non-volatile hydroxysarin was measured after 
deproteinization of the mixtures 

The results in the main support the view of 
Myers: in rat plasma hydrolysis of sarin was com- 
plete within one min, that in plasma from the other 
species amounted to 50-80 per cent at exactly one 
min after the addition of DAM and in water, 
hydrolysis proceeded at a much lower rate. Irre- 
versible inhibition of tributyrinase by triortho- 
cresylphosphate only partly abolished the effect of 
DAM, however 

In addition, the effects of inhibition of phospho- 
fluoridase and pseudocholinesterase on our system 
will be discussed 


1. Conen, E. M. and Wrersinca, H. (1960, Acta 
Physiol. Pharmacol. Neerl., 9, 276 
2. Myers, D. K. (1959), Biochem. Biophys. Acta, 3A, 
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Degradation Pro- 
ducts and Their Biological Activity. A. N. 
Wick, J. L. Faymon and C, J. Srewarr (U.S.A.). 


Beta-phenethylbiguanide produces hypoglycae- 
mia in diabetic animals but also inhibits glucose 
oxidation in vitro. In an attempt to reconcile the 
ive and in vitro actions, studies have been made 
with the drug labelled in the z-position with '4C. 
The radioactive biguanide was administered both 
orally and intraperitoneally to Sprague-Dawley 
Following oral 


rats at a dosage of 100 me kl 


administration, the animals were sacrificed at zero 


; The radioactive components 


time, 1/2, and at 2 hr. 
in the gastric juice were purified via paper chro- 
matography and the ultra-violet (U.\V.) and infra- 
red (1.R.) spectra taken The 1.R. spectra indi- 
cated the presence of the aromatic group at zero 
time, a decreased aromatic absorption at 1/2 hr, 
and an absence of the aromatic group at2 hr. Two 
substances, Fraction I and Fraction II, were isolated 
from 24 hr urine samples after oral administration. 
The LR 
aromatic and guanidine groups in Fraction I, and 
the presence of the guanide group but the absence 


spectra revealed the presence of the 


ola conjugated system and the aromatic group in 
Fraction II. Intraperitoneally injected animals 
were sacrificed after 1/2 hr. I.R. spectra of the 
purified radioactive spot (IPGJ), indicated the 
absence of the aromatx group. The U.V. band 
at 233 mu demonstrated the presence of the con- 
jugated guanidine group. The effect of IPGJ, on 
the rate of oxy gen uptake by Ehrlic h ascites tumour 
cells was investigated. IPG] increased oxygen 
uptake by 52 per cent whereas an equal weight of 
8-phencthylbiguanide inhibited it by 71 per cent. 
Further exploration of the mode of action of 
8-phenethylbiguanide is clearly indicated. 


Secretion et Utilisation de VInsuline sous 
Influence du Chlorhydrate de Dimethyl- 
biguanide. J. Srerne (France 


Le diméthylbiguanide agit chez les sujets 
diabétiques non en stimulant la sécrétion d’insuline 
comme les sulfonylurées, mais en permettant une 
meilleure utilisation par l’organisme de l’insuline 
disponible, méme en petite quantité. Chez 
"homme ou l’animal pancréatectomis¢, il écono- 
mise les 2/3 des besoins d’insulin« 

\ux doses thérapeutiques, dix fois plus faibles que 
les doses expérimentalement hypoglycémiantes, il 
ne provoque aucune hypoglycémie chez les sujets 
normaux, ni chez les diabétiques dont il corrige 
hyperglycémie sans l’abaisser au dessous de la 
norme, par compensation automatique de I’insulino- 
sécrétion. Au contraire, combiné a de linsuline 
exogéne, ou a un sulfamide antidiabétique qui 
stimule aveuglement l’insulinosécrétion, le DMGG 
peut entrainer de l’hypoglycémi« La combinaison 
DMGG ilfamide a longue durée d’action permet 


l’équilibre de diabétes méme avec insulinosécretion 


résiduelle minime. 
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Dans les cas de résistance a |’insuline (acromé- 
galie, diabéte cortisonique, insulinorésistance des 
infections chez les diab« tiques etc. 
tante de l’insuline du DMGG est extrémement 


l’action facili- 


intense et rapide. 
Certains faits expérimentaux indiquent que le 
mode d’action du DMGG sur l’insuline se produit 


au niveau de la membrane cellulaire. 


Secretion and Utilization of Insulin following 
Treatment with Dimethylbiguanidine Hy- 
drochloride. |. Srerne (France 
Dimethylbiguanidine acts in diabetics not 


through stimulation of insulin secretion as for the 


sulphonylurea compounds, but by allowing better 


utilization of the insulin available even in small 
amounts by the body. In animals and man, after 
removal of the pancreas, there is a saving of two- 
thirds on the insulin requirements 

Pherapeutic doses—ten times less than the hypo- 
glycaemic doses found experimentally—cause no 
hypoglycaemia in normal subjects nor in diabetics 
showing it corrects the hyperglycaemia without 
reducing the level below normal by automatic 
compensation of the insulin secretion. On the 
other hand, in combination with exogenous insulin 
or with an anti-diabetes sulphonamide which 


indiscriminately stimulates insulin secretion, DMGG 


can given hypoglycaemia \ combination of 


DMGG with a long-acting 
equilibrium possible in diabetes even with minimal 


ilphonamide makes 


residual insulin secretion 

In cases of resistance to insulin (acromegalia, 
cortisone-induced diabet« insulin resistanc in 
infections in diabetic patients, etc.) the facilitating 
action on insulin of DMGG is extremely intense and 
rapid. 

Certain experimental findings would indicate 
that the mode of action of DMGG on insulin occurs 


at the level of the cell membrane. 


Effect of Guanidine Derivatives on Oxidative 
Phosphorylation. [. ©. Pressman (U.S.A 


The hypoglycaemic properties of guanidine and 
certain of its derivatives have focused attention on 
their potentialities as antidiabetic drugs. Mito- 
chondrial oxidative phosphorylation has been 
strongly implicated as the principle point of action 


of these agents In order to study the mechanism 


of action of guanidine in greater depth, a series of 


alkylated guanidines has been synthesized for the 


purpose of relating structure to activity. In one 
test system, measuring the inhibition of respiration 
by rat liver mitochondria as followed in the oxygen 
electrode, the most potent of the ser tested, 


decyl guanidine, exhibit 400 x the activity of un- 
substituted guanidine All derivatives examined 
showed a characteristic time lag and at least partial 


reversibility by dinitrophenol of the induced 


Another property of guanidine which 


inhibition 
seems to bear on the inhibition of oxidative phos- 


q 
409a 
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phorylation is the stimulation of mitochondria to 
bind phosphate from the incubation medium until 
the total bound phosphat increases 2—3 times that 
normally found in incubated mitochondria The 
ability of the qwuanidines to inhibit Ca-stimulated 
\TP-ase 


powers, but, in the absence of Ca, the guanidines 


parallels their respiratory inhibitory 


stimulate endogenous ATP activity By way of 


contrast the antibiotic liwomyecin, which also 
induce a dinitrophenol reversible inhibition of 
respiration, fails to yhosphate accumula- 
tion in mitochondria or r: he endogenous ATP- 
ase level. It thus ap t the guanidines act 
by imbhibstine the seq mitochondrial phos- 
phorylative reactions as at reaction site different 


from that affected by yen 


Decreased Formation of ‘'C-Glucose from 
''C-Lactate after Insulin and Tolbutamide 
Administration in Diabetics. KR. ©. pr 
Mevurrer and W. W. Sureeve (U.S.A 


Shortly after the mtravenous injection of '*C-pi- 
lactate im diabetic patier he radiwactive label 
was found in the blood glucose 15-30 per cent of 


the mpjected dose was calculated to be present in the 
extracellular glucose, after a tracer dose of lactat« 
or after the infusion of a labelled load of lactate 
The amount of ' rporated into this bio- 
synthetic glucose thu ects the activity of the 
gluconeogenic pathways process, presumably 
mainly a hepatic function as More active un the 
untreated diabetics than in non-diabetics 

A significant depression of the amount of '“ 
converted to glucose wa ybserved in the same 
patients, when a single tracer dose of '*C-lactate was 
injected 10-20 min after the intravenous admini- 
stration of insulin (0-1 unit ke body wt.) or tolbuta- 
mide 1) me ke body wt This decrease was 
even more marked when a '*C-lactate load was 
infused over a period of 60 min, simultaneously with 
an infusion of insulin The acute administration of 
tolbutamide induced a les irked hypoglycaemia 
than msulin, but the reduction in glucose labelling 
was of the same magnituce 

Glucose production or release was not interrupted 


during the hyperglycaemia wwing a single imtra- 


venous mpection of glucos 3 eke body wt 
Analysis of glucose released alter injection of 
glucagon permitted estimations of glycogen label- 
ling 

Differences in the specifi of the breath 
CO, were also detected after the administration 
of the hypoglycaemic agents or glucose and will be 
discussed 
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412 Further Observations Demonstrating that 


Insulin, as well as Epinephrine, Increase 
Hexokinase Activity in Adipose Tissue, in 
vitro. W.S. Lynn, E. Earnnarpr and R 
H. Brown (U.S.A 


Previous data from this laboratory have indicated 


that both insulin and epinephrine markedly increase 
the quantitative conversion of glucose to lactic acid 
under strict anaerobic conditions in vitro. Under 
the conditions of the above experiments, tissue 
glucose concentrations calculated from inulin 
spaces, urea and H,O spaces were always less than 
the concentration of glucose in the buffers Thus, 
no conclusions could be drawn as to whether this 
hormone-induced increase in glycolysis was due to 
an increase in cellular transport of glucose or due to 
a more direct stimulation of cellular glycolysis 
Experiments, designed to eliminate the necessity of 
transport of glucose into the cells, were therefore 
pertormed Rat adipose tissue) sfirst pre- 
incubated in buffer containing glucose, 1,000 mg 

digitonin, 0-3 me ml, and hyaluronidass Under 
these conditions glucose equilibrates with the same 
space as urea and water; therefore the intracellular 
concentration of glucose is 1,000 me/%. The tis- 
sues were then removed from this buffer, and placed 
in buffer containing the hormones, but no glucose. 
During the first 5 min in this buffer (during which 
time the intracellular glucose concentration exceeds 
that of the buffer) the hormones strikingly increase 
glycolysis, i.c. lactate production anaerobically or 
triglyceride and CO, synthesis aerobically, despite 
the fact that the intracellular glucose concentration 
is much higher than the buffer. Furthermore. 
extracts of these tissues after the 5 min incubation 
with the hormones contain more than twice as much 
hexokinase activity. Thus, these hormones, under 
these conditions, increase the glycolytic activity ol 
this tissue rather than the transport of glucose. This 
increase is associated with the appearance of 
increased amounts of hexokinase in tissue extracts. 


Effect of Hypoglycaemic Sulphonylurea on the 
Liver. Tarpos and I. Erptty (Hungary 


In previous experiments, it has been shown that 
if the liver of a 24-hr starved rat is perfused in vitro 
with Krebs-Ringer’s phosphate solution, it exudes 
glucose into the perfusion fluid Phe output of 
glucose was markedly diminished by sulphonylurea 
Sulphonylurea was administered in vivo and per- 
fusion was made when the maximum hypoglycaemic 
effect was reached At the beginning of the per- 
fusion, livers of both treated and control rats con- 
tained the same quantity of glycogen The hepatic 
glycogen content of treated animals did not differ 
from that of untreated controls even if glucose had 
been administered to the animals prior to the experi- 
ment and their hepatic glycogen content had been 
considerably increased During the perfusion, the 
glycogen content of the liver decreased The rate 
decrease in hepatic glycogen content was the same 
in both treated and control rats, so there is no 
marked correlation between hepatic glycogen con- 
tent and decrease of glucose output caused by 
sulphonylurea The cause of decreased glucose 
output ws connected with increased utilization of 
glucose by the liver This is confirmed by the fact 


that the output of lactic acid decreased parallel 
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with that of glucose. Thus glucose derived from 
glycogen is oxidized by liver cells to an increased 
extent Insulin exerts similar effects and one may 
suppose that the increase of glucose utilization in 
the liver caused by sulphonylurea is mediated by 


insulin. 


Insulin Potentiation by Tolbutamide in 
Eviscerated Animals. |. \iapsen (Denmark). 


Eviscerated, nephrectomized cats were given 
glucose intravenously at a constant rate in an 
amount sufficient to keep the plasma glucose con- 
centration nearly constant 

After a control period of 2 hr, one group of these 
animals was injected intravenously with tolbuta- 
mide 100 mg/kg 
group received only insulin. A marked (and 


insulin 0-Ol unit/kg. A second 


statistically significant) difference was found be- 
tween the hypoglycaemic response in the two groups, 
hypoglycaemia being most pronounced in the first 
group (25 per cent compared to 10 per cent in the 
second group). 

When tolbutamide was given without insulin to 
glucose-infused, eviscerated cats, a slight, statistic- 
ally insignificant effect was found by comparison 
with a group injected with saline instead of tolbuta- 
mide. This effect was even more insignificant if the 
animals had been pancreatectomized 2 days before 
evisceration. 

These results were interpreted as showing a 
“potentiation” of insulin by tolbutamide The 
effect seen in animals not given insulin is probably 
due to potentiation of small amounts of endogenous 
insulin remaining in the animals from before 
evisceration. 

his insulin potentiation might be explained by 
an action of tolbutamide on the insulin molecule. 
However, this hypothesis was not sustained by 
experiments showing that the hypoglycaemic effect 
of insulin incubated with minute amounts of 
tolbutamide was not more pronounced than the 
effect of the same amounts of insulin and tolbuta- 
mide injected separately. 


Changes in Glucose Concentration in the 
Blood of the Femoral Artery and of the 
Hepatic, Portal, and Femoral Vein during 
Onset of Tolbutamide- or Insulin-hypogly- 
caemia. A. Hassecsiarr (Germany 


Sulphonylureasy have well-established effects on 
tissues other than the islets of Langherans, especially 
on the liver The possible bearing of such extra- 
pancreatic actions for the hypoglycaemic response, 
however, is poorly understood as long as hepatic 
effects of insulin, liberated into the portal vein and 
thus reaching the liver directly, are still subject to 
discussion In the present experiments, an intra- 
venous infusion of tolbutamide has been compared 
to an infusion of insulin into the portal vein. Blood 


samples have been withdrawn simultaneously from 
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the femoral artery and the femoral, hepatic, and 
portal veins using indwelling cannulas. Through- 
out a two-hour infusion of tolbutamide, the reduc- 
tion in glucose concentration in the hepatic vein 
exceeded corresponding changes observed in 
arterial and portal blood. The difference in glucose 
concentration between femoral artery and femoral 
vein was scarcely affected by tolbutamide. Ap- 
parently, tolbutamide-hypoglycaemia is primarily 
achieved by a reduction of hepatic glucose-release. 
\n infusion of insulin into the portal vein produced 
initially similar changes. During the first 30 min 
of the experiment glucose concentration in the 
hepatic vein was markedly reduced as compared to 
arterial and portal values Subsequently, this 
effect of insulin disappeared and in the second hour 
of the infusion a steady increase of the glucose 
gradient between femoral artery and femoral vein 
indicated an increased uptake of glucose by the 
muscular tissues of the hind leg. Insulin-hypogly- 
caemia is therefore only initially achieved by glucose 
retension in the liver, while later on glucose utiliza- 
tion by peripheral tissues is enhanced. 


Mode of Action of Antidiabetic Drugs. S. 
Onasui, S. Takeucni and M. Tose (Japan 


It was established by us that continuous infusion 
of mesoxalic acid into the pancreatico-duodenal 
artery results in hypoglycaemia At the same time. 
it was demonstrated by means of the rat-hemi- 
diaphragm method and experiments with hypo- 
physectomized and adrenalectomized rats that 
hypoglycaemia brings about an increase of an 
insulin-like substance in serum. 

In hepatectomized dogs under continuous 
infusion of glucose, sulphonylurea compounds act to 
produce hypoglycaemia, but in pancreatectomized 
and hepato-pancreatectomized dogs, sulphonylurea 
does not cause a fall in blood sugar level 

In normal dogs, phenethylbiguanide acts to pro- 
duce hyperglycaemia but not methylbiguanide. 
In adrenalectomized dogs administration of bigu- 
anide compounds did not affect blood sugar level 
which remained normal. In hepatectomized dogs 
under continuous infusion of 250 me/kge/hr of 
glucose, it was established by us that the action of 
biguanide results in hypoglycaemia. It must be 
noted here that in the actions of biguanide and 
sulphonylurea differ in that in hepato-pancreatecto- 
mized dogs administration of biguanide causes fall 
in blood sugar level. 


417 The Effect of Strophanthin G Ouabain) on the 


Potential and Short-Circuit Current of the 
Isolated Skin of Frogs and Toads. \\. F. 
Wippas (United Kingdom 


The potential and short-circuit current of isolated 
amphibian skins were measured at 10-min intervals 
before and after the administration of strophanthin 
G in an apparatus similar to that described by 


| 
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With isolated frog skin (rana temporana can be explained by an interference with the Na 


| short-circuit and K* pump mechanism in the cell membrane 


there was a decrease i tial ar 


sMtratvior the drug 


which, after a latent per was nearly linear until 
th alue had fallen toa t half the initial valu 1. Drarer, M. H., Freeper, H. and Kargzer, K 
Lhe ! for tl red the short-circuit 1959), 7. Phy 1. 148, 61 P 
alf of it lu I lepends or Karzer, K., Draper, M. H. and Freser, H 
th ec of strophanthin G a the potassium con- 1961), Arch. exp. Path. Pharmak., 241, 172 
m of the l. Skins previously M. (195 7. Physiol., 136, 148 


behaved 


su ar With a " tassium concentra 


> nM . Membrane Activities of Single Myometrial 
Bom Cells and Progesterone Block. A. Cs,ro an 
100 min for 2 iV phanthin G to 15 min H. Kurrvama (U.S.A 


The membrane potential of the pregnant uterus 


str hanthin to ntrations of iV 
. , increases during gestatior Placental sites show 

b partial of An hort-circul 
higher membrane potentials than the non placet tal 


as Observed at If l 
, Rabbit myometrium during gestation generally 

shows 1 spontaneous discharge and no respon t 
hus more sensi trophanthin thar 

OXVt0o« except in the last stages of pregnancy; the 
toa al 

mouse and rat m metria can generate spontancous 

discharges and respond to oxvtocin earlier than the 

rabbit uterus Membrane activilies are more 
H.H 19%4 Sym we Vill irregular in the pregnant than the postpartum 


: metriur is higher However, the pregnant 


us 


threshold of excitability in pregnant myo- 


myometrium is less susceptible to block by depolariz- 


ation than is the postpartum myometrium. In carly 


pregnancy, propagation ol contraction in response 


418 Some Actions of Cardiac Glycosides on the 
Frog Striated Muscle Membrane. 
Devrer, H. K. Karzet (United 
ar d (.,ern al 


to stumulation at one end of a strip is blocked i 


late preenancy it is partially blocked, and im the 


postpartum myometrium it propagated In a 


uterus at the thirticth day of pregnancy, tested 24 hr 


m ot the placenta, the contraction was 


after abla 


al procal and 
better propagated than in a control 
xv! ha ‘ 
h treatmetr with progesterone increases the 
membrane potential, ti less than does treatment 
vith oestrogen On the last day of gestation in th 


gnancy and decreas 


ctrium with pro 


gesterone inhibit pike generauon and the de ek } 


phanthin, digitoxin at been 
ment of tension ‘ of tension devel 


ypmet 


takes longer in the pre@nant than in the postpartum 


ation preced hyper 


‘A 
, uterus Block pike prope 


polarization and also precede block of pacemaker 


activi 
1} ‘ m that 


cy mt a may b jue to the 


the maintenance 


mem 


( Drug-Induced Changes in the Permeability of 
As opposed the Isolated Mesentery. K. b. Gossrim and \W 


©. Beanpr (U.S.A 


re it ta if na 


Equations of passive diffusion describe adequately 


m vas a un Na* and the passage of “Rb cations through isolated rabbit 
CJ] and lo f K* mm th ated cl but thes« mesentery in the absence of clectrochemical and 
hanges are too small t nit mem hvdrostatx pressure gradicnts.'' \ double-trace: 


brane potential reductios These ionic changes technique has been emploved to extend thes 
g 


U 
‘ 
fo 
Vol. § 
2. Wrrrney, B ol. 
P 146, 1961 
rat row uve robongs m1 
phanthuar and lana nic A. have also been 
membrane activity 
hy byw ¢ ar ire 
n Cots 
Strop) 
i? Va 
10 * The membrar arizing acu differed 
su ‘ if 
presence of progesterone which q__- 
i7a aS not int cm to wash out 
brane activity 
ton of this depolarizu 
potential had esentiall | ume appearance as 
th 
q 
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observations to creatinine (chemically determined 


and which 


“ P orthophosphate each of was 
measured at the the *Rb flux For 
*P as well as for “Rb, the kinetics of passive diffu- 


the 


same as 


sion were demonstrated; same was assumed to 


onstants (K 


0-026 


be true for creatinine Permeability « 


determined at 38°C averaged 0-042, and 


0-022 cm min for “Rb, creatinine, and **P respec- 


tively Drugs and changes in temperature influ 


permeability of mesentery 
the 


enced differentially the 


solute Between 38° and 28 ( 
P decreased most and for *Rb least (Q 1, 
and |-6 for “Rb 
the permeability to bot 
‘P. With 5-hydroxytryptamine the K for 

markedly but for P 
even fell Conversely, the 


increased the ™P flux whil 


to these three 
K. for 
Histamine increased 
to “Rb more than to 
"Rb 


un- 


rose the constant was 


affected or antidiuretic 
hormone reducing the 
**Rb flux 


rted by 


Research Grants PHS KG-5145 and NSF-G 
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1960), Fed. Proc., 19, (1 
Effect of Certain Drugs on the Odontoblast 
Membrane Potential. |). Kaorcer (U.S.A 


The odontoblast with its fine protoplasmic pro- 
cess extending through the dentin of the tooth has 
cell by 


lo under 


been proposed as being a secretory some 


cell by 


stand more fully the physiology of this cell, we have 


workers and a sensory others 


measured its membrane potential using ultramicro- 
electrode techniques combined with the application 
of both labilizer and stabilizer compounds. Odonto- 
cells 
in the teeth of y vung rats and dogs have been studied 


Dhe 


aA 


blasts grown in tissue culture as well as m 


odontoblast in tissue culture or m vivo pos 


ting membrane potential of 35-40 milli- 


volts similar to that reported for smooth muscle and 
glandular epithelium Sumulation of the pen 
pheral end of the mandibular nerve in rats or the 
application of acetyicholine 10 moles to the 


a hyperpolarization of the 


+ millivolts 


medium cause 


membrane potential of approximately 3 


lasting 15-25 sec Epinephrine histamine, and 

hydroxytryptamine have not been observed to 
cause this etilect Atropin appears to prevent thi 
transient hyperpolarization as does the local anaes 
thetic, procaine 

I iew of the controversy concerning the embry 
logical orwin of the odontoblast, these finding 
tend to support the concept of an ectodermal origu 
of this cell These studies do not permit a conclu 


sion as vhether the cell is sensory or glandular in 


function 


422 Effects of Sodium Diatrizoate and Sodium 


Blood-Brain Barrier. 
and E. W 


Acetrizoate on the 
j. O. A 
MoCuesney (U.S.A 


BROUSSEAT 


The use of iodinated, water-soluble organic com- 
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pounds as roentgenographic diagnostic aids is 
occasionally associated with minor systemic reactions 
fatal 


suggested that these rare fatal reactions in man may 


and, rarely, with reactions It has been 


arise from an intrinsic susceptibility to breakdown 


of the blood—brain barrier Evidence to be dis- 
cussed in support of this hypothesis is derived from 
the following observations on Na diatrizoate and 
Na acetrizoate in the rabbit: (a) the acute intra- 
venous intracisternal LD... ratios were found to be 


1,452 and 658, respectively, in contrast to a ratio of 


for a known centrally acting substance such as 


nazine ; b the slope s of the dose 


chlorprot 


mortality curves by both routes of administration 
were similar c) the convulsions in the lethal dose 
range were observed by both routes whereas pul- 
monary vascular changes were observed only after 
intravenous injection; (d) anaesthesia reduced the 


acute intracisternal toxicity of both compounds 
Na acetrizoate produced extensive break- 
blood Na 


diatrizoate produced only minimal changes. Most 


also been confirmed in 


and (« 


down of the brain barrier vhereas 


of these observations have 


the cat and dog. Cerebrospinal fluid-—iodine levels 


found to be 10-100 times 

Na 

following rapid intra-carotid injection of 50 per cent 
| 


pentobartital- 


with Na acetrizoate were 


greater than those observed with diatrizoat 


solutions of both compounds in the 


he 


chemical structure and penetrability of the blood 


ized dog data indicate that differences in 


brain barrier provide a firm ological basis 


for the 


phar mac 


of these rare fatal reactions 


source 


1. (1959 N.Y. Acad., 78, 727 


Inn 


Changes in Yeast Permeability Induced by 


Nystatin. J. O. Lampen (U.S.A 

The polyenic antifungal antibiotic nystatin 1s 
bound rapidly by log-phase cells of Saccharomyce 
ere w | K2G12, by protopiasts, and by the mem 
brane fraction obtained foll ing osmotic lysis \ 
rapid, thus far irreversible swelling of the prt oplasts 
ensues There is no si@nificant activation of the 
externai AT Pase At low concentration rf 
nystatin (0-5-5 ug/ml) the cellul and a part 
of the NH,” are rapidly los At neutral pH the 
inhibition of glycolys1 log-pha cells 
can be prevented or reversed by K NH, mix- 
ture With 10-00 ue of nystatin mi, CO, produc 
tion (20-30 per cent of th wiginal rate curs 
only in the presence of K NH,*, Mg AMP (or 
ATP), DPN, thiamine pyrophosphate, and a primer, 


High NH, timulate CO, production 


levels ol | 
Anacrobic 


bevond that obtained with excess K 

decarboxylation of pyruvate is activated, and an 
increased loss of organic acids, sugar phosphates, 
and nucleotides occurs Some loss of protein is 


occasionally observed, but the glycolytic activity 


remains with the treated cells even after washing, 


These cells probably still retain selective permea- 


bility barriers since they do not produce CO, from 


é 
: 
ol. 8 
| 
> 
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glucose 6-phosphate or fructose diphosphate. The 
permeability alterations in these cells and the pos- 
sible formation of CO, from glucose via the hexose 


monophosphate shunt will be discussed 


424 Role of C-Factor in Water Uptake and Extru- 


sion by Mitochondria and Interference by 
Various Drugs. |). Nevnert and A. L 
Leunincer (U.S.A 


Water uptake by rat liver mitochondria in a 
KCl-Tris-medium caus by thyroxine, morgan 
phosphate, Ca** and der certain circumstances 
by organic mercurials and -SH or -SS- compounds 
may be reversed by adding ATP, Me’ and serum 


alburnin to the test sy However, an addi 


tonal factor ((C-lactor required to contract 
mitochondria swollen with 0-01-0-03 M glutathione 
GSH GSH causes “leakage” of C-factor, which 
must be restored to obser water extrusion 

This membrane component, solubilized by sonic 
oscillation, has been purithed considerably by selec- 
tive heat denaturation, woclectric precipitation, 
ethanol fractionation and chromatography on 
DEAE- or CM-cellulos Its action is rather 
speci other protems and enzymes show no 


activity under the conditions tested 

Data on the biocher al characteristics of this 
factor and on the influence of various drugs and 
enzyme inhibitors are presented Phe significance 
of C-factor for water uptake and extrusion by mito- 
chondria and a possible role of this or similar factors 
m movements of water thr rugh other membranes 
as well as a possible connexion to respiratory and 


phosphorylating enzymes ts discussed 


| 1959), 7. Biol. Chem., 234, 2465 
2. (1960), 7. Biol. Chem., 235, P.C.8. 


425a Modifications de la Charge Electrique de 


Surface au Cours d’Actions Pharmacolo- 
giques sur la Perméability Cellulaire. 
Etude par des Méthodes Electrocinétiques. 


P. et C. Parrani (France 


Selon les conceptions actuelles, les modifications 
pharmacologiques de la permeabulit« concernment 
surtout la cinétique des échanges ioniques lors de 
Vactivite électrique Notions de “stabilisateurs 
et de “labilisateurs”’ de la membrane 

Le potentiel de membrane, cependant en rapport 
direct avec les gradients toniques, se montre 
insuffisant, méme lorsqu’il est nettement influence, 
pour rendre compte des variations de perméabilité 
La charge électrique de surface différe du potentiel 
de membrane; c'est une polarisation structurale 
qui intéresse la couche la plus externe de la mem- 
brane et résulte de l'orientation de molécules 
polaires. Non mesurable directement, elle doit 
étre évaluée par lintermédiaire de phénoménes 


électrocin étiques. 


Pupers 


Nous avons recherché Vinfluence de quelques 
agents pharmacologiques sur le débit cde liquaicte 
traversant par électroosmose une orcillette de lapiz 
La procaine (40 mg 100 ml, dose provoquant 
bloc de Voreillette isolée battante diminue net 
tement le flux électroosmotique La quinidine 
agit de méme Lacétvicholine au contraire aue- 
mente le flux, mais de facon transitoire et non 
parallele asm acthon pharmacologique car cette 


accelération n'est pas toujours immeédiate et 
demande parfois dix minutes. L’atropine, aux 
concentrations habituellement inhibitrices de l'ace 
tyicholine, reste sans effet La procaine et | 
lacétylcholine n’agissent pas sur le flux électro 
osmotique A travers une couche de silice 

Les concentrations utilisées ne peuvent modifier 
la constante diélectrique, la viscosité et |’ écartement 
de la double couche 

Dans nos expériences, la seute variable est don 
la charge de surface qui pourrait constituer ainsi un 


des facteurs de la régulation de la perméabilit« 


425b Changes in Surface Electric Charge During 


Action on Cell Permeability of Pharmaco- 
logical Substances Electrokinetic Study . 


P. and C. Parrani (France 


In line with present ideas, pharmacological 
changes in permeability chiefly concern the kinetics 
of ion exchange during electrical activity (the con- 
ception of “stabilizers and “labilizers of the 
membrane 

The membrane potential, though directly 
related to the tonic gradients ts insufhicient even 
when plainly influenced to reflect the variations in 
permeability The electrical charge on the surface 
differs from the potential of the membrane: it is a 
structural polarization which concerns the outer- 
most membrane layer and results from orientation 
of the polar molecules. As it cannot be measured 
directly, it must be evaluated from electrokinetic 
phenomena 

We have investigated the effect of certain phar- 
macological substances on the flow of liquid through 
the rabbit auricle by electro-osmosis. Procaine 

1) me 100 mil, a dose causing blockade of the 
isolated beating auricle) appreciably reduces the 
electro-osmotic flux. Quinidine acts in_ like 
manner Acetylcholine, in contrast, increases the 
flux but only briefly and not in parallel with its 
pharmacological action since this acceleration is not 
always immediate, sometimes requiring 10 min. 
\tropine at concentrations usually inhibiting 
acetylcholine is ineffective Procaine and acetyl- 
choline do not act on the electro-osmotic flow 
through a layer of silica 

The concentrations used do not change the 
dielectric constant, viscosity or distance between the 
double layer 

In our experiments the only variable was the 
charge on the surface, which would therefore appear 
to be a factor in the regulation of permeability. 
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Thyroid lodide Transport. |). \I. Woop- 
surY, R. Karver and G. Hentncer (U.S.A 


Studies in normal, TSH-treated, and hypophy- 
sectomized rats indicate that the thyroid follicula: 
fluid contains more Na’ and HCO than extra- 
cellular fluid whereas follicular cells contain normal 
concentration of K 
ing follicular fluid volume and decreasing cell 


Hypophy sectomy by increas- 


volume markedly increases Na’ and Cl and 
markedly decreases water and K* concentrations in 


the thyroid ISH, by decreasing follicular fluid 
volume and increasing cell volume, produces 
opposite effects HCO appears to concentrat 


in follicular fluid; hypophysectomy increases 
HCO . concentration, and decreases iodide con- 
centrating ability; TSH and acetazolamide decreas« 
HCO. concentration and increase iodide concen- 
trating ability. Thus, HCO , concentration appears 
to be inversely proportional to iodide concentration 
Since HCO. concentration is intimately related 
to carbonic anhydrase (C.A.) activity in other 
tissues, C.A. activity of the thyroid was measured in 
different functional states. (C.A. activity in follicu- 
lar cells was decreased by TSH and acetazolamide 
by propylthiouracil in intact but not hypophy- 
sectomized rats, and by chronic iodide deficiency: 
all these procedures increase thyroid iodide uptake 
These data suggest that HCO , normally competes 
with iodide for the cellular carrier system which 
actively transports anions into follicular fluid 
HCO , originates from metabolically produced 
CO, and its concentration is regulated by C.A 
TSH and acetazolamide inhibit C.A., thereby 
decreasing HCO, concentration Therefore, less 
HCO, , is available to compete with iodide for the 
transport system; hence, iodide uptake ts increased 
Hypophysectomy produces effects opposite to those 
of TSH and acetazolamide 

Supported by Grant B-381, N.L.H. and Nat'l Neurol. Res 
Found 


The Effect of Orphenadrine Disipal on Cell 
Membrane Permeability. |. Exnsiine, 
W. F. Karor, W. T. Nauta, H. K. Oosrernuts, 
P. A. Rouxema and C. pe Waart (Holland). 


Che inhibition by orphenadrine of the oxidative 
metabolism of brain tissue, metabolizing in vitro, 
depends on the concentration of the inhibitor. The 
amino acid level in the incubation fluid was found 
to rise more or less parallel with the inhibition. 
This influence on amino acid metabolism may, 
among other things, be based on a change in the cell 
membrane permeability as a result of interference 
with the energy supply Shifts in Na and K con- 
centrations point in this direction. 

We investigated whether these phenomena are 
connected with ATP formation and whether the 
permeability for certain dye-stuffs changes accord- 


ingly. 
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426 Studies on the Mechanism of Action of TSH in 428 Decarboxylation of o-Tyrosine and 5-Hydroxy- 


tryptophan by Tissues of Rats Treated with 
Cortisone and Thyroxine. \. FE. Davis, ( 
and J. Awapara (U.S.A 


Most tissues of the rat can decarboxylate tL-o- 
tyrosine and .L-5-hydroxytryptophan The levels 
of these activities are somewhat dependent on the 
concentration of pyridoxal phosphate 

Experiments were performed to test the role of 
cortisone and thyroxine on the decarboxylation of 
e-tyrosine and 5-hydroxytryptophan by various 
organs of the rat Male rats (250-350 g) were 
treated with cortisone 3) meke) for 10 days 
\nother group was treated with thyroxine (2-5 mg 
kg) for 16 days. Other groups were (a) sham- 
operated, (b) adrenalectomized, (c) exposed to 
#©, and (d) treated with desoxycorticosterone 
acetate (10 m@/ke) for 10 days 

The rate of decarboxylation of these two sub- 
strates increased up to 60 per cent in the livers of 
rats treated with cortisone; however, no change ol 
decarboxylase activity was observed in the kidneys 
or brains \ decrease of 70 per cent in the activity 
with o-tyrosine as substrate was noted in the livers of 
rats treated with thyroxine \ decrease in this 
activity was also observed in the brains of the 
animals from this group. Livers of adrenalecto- 
mized animals given de-ionized water showed a 
decrease in the rate of decarboxylation of these 
substrates Desoxycorticosterone acetate was with- 
out effect 

he action of cortisone on the decarboxylation of 
o-tyrosine and 5-hydroxytrytophan seems be 
related to changes in the apoenzyme. The action 


of thyroxine is now under study 


Inhibitory Action of Steroids on Anterior 
Pituitary Functions. G. Gavazzi, G. 
G. Manoui and L. Martini (Italy 


The action of steroids on the release of ACTH 
and gonadotrophic hormones has been studied in 
rats The following procedures were employed: 
a) block of adrenal ascorbic acid depletion in the 
remaining adrenal 14 hr after unilateral adrenal- 


ectomy; (b) drop of blood corticosterone levels as 
measured by the method of Silber''’ as modified by 
Guillemin™; (c) block of urinary gonadotrophins 


output in ovariectomized rats'*’; and (d) decrease of 
blood LH titres in ovariectomized animals; LH 
was assayed by the ovarian ascorbic acid method in 
recipient heavily luteinized rats.'* 

In the study of ACTH block, the potency of the 
adrenocortical steroids was as follows: cortisone 
hydrocortisone triamcinolone prednisone 
medrol < 9-fluorohydrocortison¢ 


A’ 6a-chlorohydrocortisone < oxylone < dexa- 


prednisolone 


methasone. 

Steroids with little or no adrenocortical activity 
were also found active as ACTH blockers. Total 
gonadotrophins and LH release inhibition was 


~ 
1. 8 
| 
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Clin., 4, 278 
Clin. Med., 53, 830 
Med. Lomb., 15, 55 


In press 


The in vitro Responsiveness to ACTH of the 
Adrenals of Rats Treated with Various 
Corticosteroids. 


FexetTe and P. Gérdc 


wor the alteration of 
ACTH in rats by 


lemonstrated by the 


kperiment ve studied 
1 the adrenal gland 
antity of ACTH after 


ats with various corti- 


alent quantities (ratio 
me, prednisolone and 
the rats for 6 days in 
day, the 17-hydroxy- 
of the adrenals was 


{9 and 27 milliunits 


\*-3-ketone actually, by 


absolute value of the 
<iuction brought about 


erved as a base to the 


nostly blocked by corti- 
lequate rate of doses, 


light difference between 


mpounds The difference 
three curves was similarly 


wcthasone group being the 


licates that overdosage 


the greatest danger 


potunction 


ems to be confirmed by 
med at examining the in 


{ the same steroids. 


Inhibition of 17-7-Hydroxylation of Adrenal 


rp and j. J. CHart 


1 to detect compounds 
mosvnthesis of adrenal 
ty of Metopirone, 
)-methyl-1 :2-bis-(3- 
wed at clinically 
bitor of 1 1-$-hydrox- 
nereased production of 
xs corticosterone, 
» compounds which 
zx-hydroxyvlation and 
ind an increase in 


Bot} compounds, 


the 


Su-8000, 3-(6-chloro-3-methyl-2-indenyl )-pyridine, 


and Su-9055, 3-(1:2:3:4: tetrahydro-1-oxo-2-naph- 


thyl)-pyridine, are active in dogs having acutely 


cannulated adrenal veins Ihe increased produc- 
tion of 1l-desoxycortisol which occurs in the dow 
alter Su-4885 may be inhibited by s bsequent 


administration of Su-9055 Likewise, the increased 


cuion of corticosterone which occurs in the dog 


after Su-90 may be inhibited by subsequent 
administration of Su-4885 These results would be 
xpected from the combined usage of inhibitors of 
and 17-%-hvdroxylatior Some of these effects 
have been demonstrated in vitro with isolated adrenal 


glands incubated with radioactive progesterone and 


will be discussed in detail. 


432 Qualitative and Quantitative Changes Brought 


about in the Biological Activities of Steroids 

by Esterification or Etherification. \. 
Italy 

Lhe degree of biological activity of hormonal 


ods given parenterally may be enhanced or 


decreased to a notable extent through esterification 
with suitable organic acids Esterification, how- 
ever, does not appear to affect considerably the 


q iality of the hormone activity. Rather different 


behaviour of steroidal ethers, about which the 


following statements may be mad 
a) Enol ethers of A*-3-ketosteroid hormones. 


formed by condensation with alcohols of suitabk 


carbon chain length, are more active by mouth than 


either the same compounds given parenterally o1 


the parent ketones given orally 

b) Such a potentiation is not necessarily shared to 
the same extent by the various hormonal properties 
inherent in the parent A‘-3-ketone ; actually, by 
using a convement alcoholic carbon chain, it is 


possible to obtain a clear-cut dissociation of 


¢ Given parenterally, enol ethers of A*-3-keto- 
steroid hormones show reduced or abolished 
hormonal properties 

d) Such a reduction does not necessarily affect 


certain properties which would be better thought of 


as pharmacological These are, indeed, markedly 
influenced by the length of the alcoholic carbon 
chau 

e¢) The aforementioned behaviour mav be seen 


also in non-enolic steroidal ethers 


It appears likely that the carbon chain tied up to 
he steroid molecule with an etheric linkage influ- 
ence t ly the absorption processes, but also 

1¢ steps of its metabolic pathway 


433 The Neurogenic Infiuence of Dogs and Cats on 


the Corticosteroid Content in Rat Plasma 
and the Excretion of Corticosteroids in 
Guinea Pigs’ Urine. A. Pexkariven, FE. Tata. 
Sorantemt and N. Nremerad (Finland 


The effect of environmental and emotional fac- 


tors and blood sampling upon the content of 
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corticosteroids in the plasma of rats have been 
elucidated \ fluorimetric 
been developed for the analysis of 0-1 ml rat plasma, 
collected from the Fluothane 
anaesthesia and using a small dose 

0-01 inhibitor of the hypo- 


micromodification has 
tail vein during 
of dexametha- 


0-02 me/ke) as 


sone 
physeal adrenocortical stimulation during collection 
For the stu 
kept in cages close 
which time the 


of blood samples of environmental 


factors, the rats were to dogs or 


cats for 1-2 min to 3 hr, during dogs 


a considerable noise During the strongest 


influence the 


mack 


rats were almost without 


The m 


clearly increased the content of corticosteroids in the 


neurogenk 


activity and motionless irogenic stimuli 


plasma in a few minutes The increase was 
observed clearly during the first hour. \ small 
dexamethasone dose, 0-01—0-02 mg/kg, prevented 


the blood 


caused by the 


caused by 


the rise sampling, but did not 


prevent the rise neurogenic timulus. 
1-0 me 


strain. 


\ larger dexamethasone dose, however, 0-1 
kg, effect of ne 
The neurogenic rise of corticosteroid content could 


can prevent the urogenk 


be inhibited by gradually increasing doses of 


dexamethasone, either partially or totally. Dexa- 
methasone may thus be able to influence either 
humorally or through the brain the regulation of 
ACTH secretion Ihe tape recorded sound of 


barking dogs or a timed bell and light also increased 
sounds 


the corticosteroid content \udiometri« 
were not normally eflective 

rhe influence of neurogenic strain upon the 
excretion of corticosteroids has been studied in 


and in the control 


24-hr excretion of 


room 

The 
17-hydroxycorticosteroids has been analysed 
method (1955 The 
increased the 


guinea pigs in the dog 

group in the quiet room. 
total 
according to Jenkins ef ai 


stimuli in the dog room 
total 


The 


in the dog room in one wech 


neurogenic 
excretion of 17-hydroxycorticosteroids in 
excretion reached its maximum 


The 


guinea pigs 
urine volume 


was also increased 


The Neurogenic Influence of Dogs and Cats on 
the Corticosteroid Content in Rat Plasma 
and the Excretion of Corticosteroids in 
Guinea Pigs’ Urine. The Effect of Psycho- 
pharmaca and Anaesthetic. \. PEKKARINEN, 
E. Tata, E. Soranremi N. Nremeca (Fin- 
land 


and 


Che effect of psychopharmaca, psychosedative and 


neuroleptic drugs upon the content of corti- 
costeroids in rat plasma has been elucidated The 
content of corticosteroids was analysed in 0-1 ml 
rats plasma by the micromodification of the fluori- 
metric method of estimating corticosteroids (Pek- 
karinen and Tala The samples were collected 
during Fluothane anaesthesia after injection of a 
small dose of dexamethasone, which inhibits the 


of content, which normally occurs during 
the blood sampling. | he 
which follows blood sampling, cannot be 


incrceast 
ncrease ol corticost roid 


content 
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prevented by local anaesthetic or pentobarbitone. 
Combination of morphine with pentobarbitone can 
partially inhibit this increase of corticosteroid 
content 

The effect of psychopharmaca upon the content 
of corticosteroids in rat plasma was studied in quiet 
stimulation by 
dogs on the humoral or neural pathways of ACTH 


to evaluate the possibility of using the 


conditions and under neurogenic 


release and 


neurogenic increase of corticosteroids as a psycho- 


pharmacological test nethod Psychosedatives, 


r meprobamate could not effectively inhibit the 


neurogenk increase of corticosteroid content, 


although they could diminish it. In quiet 


conditions after psychopharmaca, the basal content 


partly 


was normal. Chlorpromazine in a large neuro- 


leptic dose prevented the rise in the content of 
corticosteroid content in the dog room, but not in 
small doses either in the dog room or cat room. 
\fter chlorpromazine and promazine, the basal 


content in the quiet room was increased somewhat 


above normal. Other neuroleptic drugs (Stemetil, 


were also not very 


lruxal, 
inhibiting the 


Drilafon, reserpine 
increase ol 


the 


neurogeni 


However, 


eflective in 


corticosteroids in the dosage used. 


average content was somewhat lower under neuro- 
genic influence of cats than in the control group 
without neuroleptic drugs 

Anaesthetics, e.g. ethyl! 


V inesthene 


ethyl 


cortu- 


ether, Fluothane ; 


chloride and increased the 
t 


costeroid content without dexamethasone treatment. 
\ small dose 


of corticosteroid content in 


- of dexamethasone controls the increase 


Fluothane anaesthesia 


and partly in ether anaesthesia. A large dexa- 


methasone dose is needed to control the increase ol 


corticosteroid content in ethyl chloride or Vines- 
thene anaesthesia. 
Psychopharmaca, ¢.g. meprobamate, reserpine 


and chlorpromazine could not decrease the neuro- 


genic increase of corticosteroid excretion in guinea 
pigs urine in the dog roon Iproniazide did not 
rise the excretion of corticosteroids higher than its 


had 


neurogenk 


neurogenic control. High dose of hydroxyzine 


a tendency partly to decrease the 


increase of corticosteroid excretion, but smaller 


was not effective 


dose 


Some Pharmacological Properties of \‘-%- 
norandrostane-3 :17-dione. I. Janxkt, R. 
SMETANA and J. Joska (Czechoslovakia 

Selve et al. demonstrated 


effects of 


central 


expecrime nts ol 


various steroid sub 


ae pressive 


stances when administered intraperitoneally to rats 


in high dosage. 


In connexion with the synthesis of some (-nor 


steroid derivatives we studied some pharn acological 
properties of A*-Snorandrostane-3 :17:dione, which 


our findings possesses a weaker 


according t 
acuvity in 


After 
mg/kg of 


anabolic and androgen comparison 


with A‘t-androstane-3:17-dione 
100 


intraperi- 


toneal administration of 200 the 


| 
= : 


130) Abstracts of Papers 


compound in mice, we observed convulsions of a 
clonic-tonic type followed by a stage of general 
depression These phenomena were accompanied 
by extensive mydriasis and by a decrease of pro- 
pulsive motility of the small intestine At the same 
time thiopentone narcosis was significantly pro- 
longed whereas during depression a marked protec- 
tion against lethal effect leptazole occurred 
A*-Androstane-3 :17-dion 


lesser extent In rats mvulsions were less 


as also active, but to a 


frequent, but the dose of 200 me/ke Lp. caused a 
complete inhibition of dextran-induced oedema 
Further investigations s| ed a long lasting hyper- 
glycaermma and a depletion of muscle glycogen 
following doses of 100-200 me/ke In adrenal- 
muzed rats, we observed a deposition of glycogen 

r, as well as a decrease of diuresis with a 

hugh retention of Nav and after 100 me/ke, a 
double dose being lethal for the majority of animals 
e results together with previous findings of this 
laboratory point out to the fact that inactive steroid 
compounds or those vil minor physiological 
may cause profour metabolic alteration 
injected intraperit uly in high dosage 
uewested that these « anges should be taken 


account when explaining the mechanism of 


central effects of steroids observed under such 
conditions by Selye and other workers 


436 On the Mechanism of the Adrenal Cortex 


Stimulation by Reserpine. N. Canai, G. 
Givuiant, A. Marret-Facciout and T. Scamazzo 
Italy 


The mechanism of adrenal cortex stimulation in 
the rat by rese rpine has been studied using the tests 
of haepatic tryptophan peroxidase induction and 
the blood levels of corticoste rome 

Amine oxidase blocking drugs inhibit the adrenal 
stimulation while imipramine, in spite of reversing 
the sedative effects ot rese rpine, does not 

\lso, adrenolytic drugs (ergotamine, phento- 
lamine, dibenamine ganglionic blocking drugs 

pentolinium), and drugs which suppress the corti- 

cal (SKF-31I95A und the medullary P-236 
function, cannot antagonize the effects of rese rpine 
on the adrenal cortex 

These results are in favour of the hypothesis that 
reserpine brings about adrenal stimulation inducing 
ACTH release, either by a direct mechanism or by 


activating a hypotalamic centre 


1961 
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437 Pharmacology of Respiratory Neurones. (. 


C. SatmorraGcui (U.S.A.). 


\ system of nerve cells, the respiratory neurones, 
dispersed among non-respiratory units throughout 
the lateral medullary reticular system, is essential 
to the control and maintenance of rhythmic 
breathing. There appear to be only two functional 
classes of respiratory neurones: inspiratory and 
expiratory. There is no evidence that any of these 
neurones could fire spontaneously if isolated from all 
activity in neighbouring nerve cells: rather, it 
appears that respiratory neurones can discharge 
periodically only when facilitated by other systems. 
Synchrony of burst activity among cells of the 
inspiratory or expiratory systems appears to be 
maintained by functional connections between units 
of the same population. It seems probable that 
such inter-connections provide paths for self-re- 
excitation within the networks of inspiratory and 
expiratory neurones. Reciprocal innervation be- 
tween the inspiratory and expiratory neural 


systems and increase in the firing threshold of 


inspiratory and expiratory units as the burst of 
action potentials progresses appear to play a major 
role in periodically bringing the discharge of such 
units to an end. 

Against this background of information regarding 
the organization of the brain-stem neuronal organ- 
ization that controls respiration, the central effects 
of pharmacological agents reported to induce 
central depression or excitation of respiration will 
be analyzed and discussed. 


Drug Induced Patterns of Motor Activity. \\. 
FecpperG (United Kingdom 


This paper is a review of recent experiments on 
tremor, scratching and convulsive activity produced 


by drugs acting from the inner or outer surface of 


the brain. The sites of action and some of the 
changes produced by these drugs on the electrical 
activity of the cerebral cortex are discussed. 


Drug-Induced Changes in Behaviour. |. 


Jacossen (Denmark). 


If an animal is exposed to a CeTtain Situation | ¢.g@ 
a dog is shown to a cat), it will behave in a manne1 
which is characteristic for the species and the 
individual. This behaviour is normal for the 
animal in this special situation, but it may happen 
that the same animal under the influence of a drug 
reacts differently in a way which might be normal 
in other situations but is absolutely abnormal in 
this spec ial situation. Such « hanges are symptoms 
of the effect of the drugs on the highest measurable 
level of the C.N.S. Observations and descriptions 
of the drug-induced behavioural changes are essen- 
tial in the study of psychotropic drugs. 
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However, the effect of drugs on animal behaviour 
is difficult to evaluate. Our knowledge of normal 
animal behaviour is still limited. Another diffi ulty 
is that most psychotropic drugs also have an effect 
on lower centres of the C.N.S. and may cause 
muscular inco-ordination, rigidity, convulsions, 
anaesthesia, etc., masking possible behavioural 
changes 

The various types of psychotropic drugs induce 
typical and consistent behavioural changes on 
which a grouping can be based. This grouping 
differs in som< points from the grouping based on 
other criteria, but is in conformity with them in 
others 

Further study of drug-induced behavioural 
changes must primarily be designed to seek for 
localized biochemical or electrical changes after 
administration of the drugs. followed by a com- 
parison with symptoms caused by local irritation o1 
ablation of parts of the C.N.S. of normal animals. 
In this way information about the site of action of 
the drug may be obtained. A comparative analysis 
of the etlect of psychiatric symptoms may perhaps 
give information about the nature of the disease 
favourably influenced by the drugs. The possi- 
bilities and difficulties of these programmes will be 


discussed 


Pharmacological Modifications of Social 
Behaviour. |. R. Detcapo (U.S.A.). 


Clinical improvement of social behaviour is one 
of the main objectives of psycho-pharmacology 
However, little experimental work has been done 
on the influence of drugs on social behaviour, and 
this is the purpose of the present communication. 

Two methods, which may be applicable to other 
types of investigations have been developed: 

1) The behaviour of a colony of 6 monkeys was 
recorded by time-lapse photography, with one 
picture being taken every 2 sec for 9 hr daily 
Infra-red photography was used during the night. 
Twenty-four different behavioural categories were 
analysed for each animal with mechanical and elec- 
trical aids. In addition, movement of each animal 
was automatically recorded: and (2) In monkeys, 
drugs were injected directly into the brain through 
permanently implanted cannulas; by means of an 
electrochemical micropump, activated by radio 
control In other experiments, the drugs were 
given with the food 

Chlorpromazine (2 mg/kg, orally) increased bal- 
ling (sleeping alone), did not affect nestling (sleep- 
ing in groups) and almost abolished active groom- 
ing. Reserpine (0-75 mg/kg, i.p.) was similar to 
chlorpromazine, but increased nestling and pro- 
duced unusual patterns of mounting. «proniazid 
50 mg/kg, orally) increased several activities such: 
as grooming, but also increased resting in groups. 
Pentobarbital (0-15 mg/kg, i.m.) abolished nestling 


and increased the amount of rest obtained without 


a 
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“a melody for the dog To bring into 


area ce aft " ' clay otor etlects u action at different times during one session the 
fa and extremiti s ent ere dis innate reflex in order to control subcortical activity 
cr . la iforaf ' her responses thi as released by savoury solutions applied to the 


i Acetvicl nu hypothala Monkey Via is inn“ trained to 

ur al nl cl with recognition of geometrical fiwures or colours of 

beha ral N ex te a “problem box 

er hen a ] a n globu The experiments showed that the changes in 

pa The efl ig n different conditioned reflexes precede those in the electro- 

ana wal str tures ! 1 en halogram, which are often difficult to record 
im ar als (particularly in the monkey) 1m the alert 


4la Changements Induits par Drogues des Chlorpromazine, below its threshold of action or 


Réflexes Conditionnmés. |. \lecre card ascular equilibrium, considerably lowered 
the salivary reflex. Low doses of alcohol (blood 


i 0-40-4060 per 1000) enhanced the con 


id tus etude lita reflexes (this cortical hyperexcitability was 

‘ ntly checked in mar The amphetamines 
i K " lat anal enhanced conditioned —retiexes Sheht anoxia, 
s via ‘ ‘ ru al corresponding to a height of 3000 m, increased the 
P atl cortical retlexe hile strong anoxia reduced or suppressed 
chi " pu ais a | ans the Adrenaline in physiol gical dose l-2 ue 
weociau t pour ke min) increased cortical excitability \ pento- 

cn Par a rs | “ur lal interven thal starter dose or cthet anaesthesia produced only 


disturbances in the conditioned reflexes 


442 Glycogen and Phosphorylase Distribution 
Ss Vf 1 passer des tests Throughout the Walls of the Heart and 
Conduction System. LL. \. Jepemm U.S.A 


listribution of elycowen across the walls of 


thor i ret ‘ nterviennent plu the heart has been studied in three speci rabbit, 

pr ‘ yu elk phalographiques dog and ox, and the distribution ol ph sphorylase 
“> lifficil 7 r un animal (sur- has been studied in rabbit hearts. Cardiac arrest 
to ud was producing by plunging the excised heart into 
La du d’actior ice water The right and left ventricles and septum 
liber Th redut were removed as quickly as possible and sectioned 

blet x aliva Laleool & faible dose fr ndocardium to epicardium In each species 
al wa WOO) augemente les there us a marked and similar diminution ol 


reticxes ¢ ne abuite coru gly concentration trom endocardium to 
cale a ct chez lhomn epicar a two to five-fold difference being 
wtamur le retlex con obese Phosphorylase concentration in the rab- 
Lith Ly ail " rrespondant a un bit hea uwied in the same direction as for glyco- 
alu ‘ retiexes alor ve he gradient was smaller, with an 
yu ur tort NOX t les supprime averag p of about 40 per cent from endocardium 
‘ mr ue 1a 2 ue Ke io epica i In the thick-walled ventric ot 
ni 4 " al Un penteo the dow and ox, the hizh concentration of elycoge 
ha roubicn im «(the ndecardium fell abr and giyoorer 


nceentrations to the 


ntrations of 


ar l In the septum the con 


glycogen were low in the centre of the wall, with a 


44ib Drug Induced Changes in Conditioned steep rise occurring at both surlac 


Reflexes. |. \iaum \lecria Lh x heart was of particular interest, because it 
was possibic to ad ect out the A-\V node and bundle 

Conditioned = retlex« " been used in two of His The bundle of His had the highest concen 
compicm ary forms tor © purpose of pharmaco- tration " givoogen tound at least three times 
dynamuc research greater than that of any other part of the myo- 
1) Salivary refiex (alter tistulation of Stenon’s cardiun The studies on the beef heart indicat 
duct 1 to exper: ntal conditions To that the higher glycogen values are associated with 
ensure cortical “integrau the dog was trained the distribution of the conduction system, and the 


not with a pure sound but with a combination of lower values may represent truer myocarial values. 
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influence of the Autonomic Nervous 
System on the Activity of Cardiac Phos- 
phorylase. M. E. Hess, J. SHanrecp and 
N. Havoaarp (U.S.A. 


The cardiac phosphorylase in decapitated rats is 
extreme ugh. Activity of this enzyme can bi 
decreased by modifying the sympathetic sumulation 
accon nying decapitation In order to obtain 
more precise autonomic sumulauion an open-chest 


rat preparation was used; the caroucd artery was 
cannulated lor measurement of blood pressure, drug 
injectior ere made through the external jugular 
vein, and isometric force of contraction of the heart 
wa letermined by means of a Walton—Boniface 
siraim gauge attached to the apex of the heart and 
recorded through a Sanborn amplifier and oscillo- 
grap Phe sympathetic s m was stimulated by 
injecting dimethylphenylpiperazinium (50 ug/kg 
into an atropinized animal. Following injection of 
this drug there was an increase in blood pressure 
and torce of contraciion and an increase in active 
phosphorylase in the heart These etlects were 
potentiated by prior injection of bretyluum tosylat 

») me/kg Parasympathetic stimulation was 


elicited by electrical stimulation of the vagus or by 
2 


injection of acetylcholine (50 ug/ke Both of these 
proced wes which reduced the blood pressure and 
cardiac rate, also lowered the phosphorylase activity 
ol the heart. 

Other investigators have shown that certain drugs 
which strmulate the mechanical acuvity ol the heart, 
do not increase phosphorylase activity Similarly, 
cardiac dcpressant agents gem rally do not decreas 
enzyme activity. It would appear, therefore, that 
the autonomic nervous system plays a unique role 
in governing the level of phosphorylase activity in 


the heart. 


Dissociation of the Augmentation of Cardiac 
Contractile Force from the Activation of 
Myocardial Phosphorylase by Catechola- 
mines. 5S. Mayer, M. vpe\V. Corren and N. C 
Moran (U.S.A. 


Recent work from Haugaard’s laboratory and 
from our group™’ has indicated that there ts a close 
relationship between the activation of phosphory- 
lase and the positive inotropic action of catechol- 
amines [his suggested that the enzyme activation 
is analogous to the interaction between the amune 
and the muscle contraction-producing receptor, or 
that perhaps augmentation ol the enzyme ts essenual 
for the positive inotropic effect Lhe tollowing 
experiments cast doubt on the relationship: 
1) Doses of epinephrine of less than 0-5 ug/kg given 
intravenously to anaesthetized dogs produce sig- 
nificant mecreases in contractile force but not m 
phosphorylase activity 2) The continuous infu- 
sion of large doses (10 ug/kg/min epinephrine 

results im maimtained increased contractile tlorce 
while phosphorylase rises and then tends to return 


of Papers 133 


to normal 3) In dogs where body temperature is 
reduced to 29-30°C the administration of ouabain 
0-075 me/ke) converts the effect of a subsequent 


injection of catecholamines from a positive to a 


negative inotropic one, but this effect is still accom- 
pamied by an increase in active phosphorylase 
Dichloroisoproterenol mae/kg, blocks the 


negative motropic efliect and also the enzvym« 
augmentation Thus wher catecholamines in- 
crease contraction of cardiac muscle, phosphorylase 


necessaril ccur, and where the 


activation does 1 
eflect is to decrease contraction, enzyme activation 


bserved 


" 
is still o 


1. Kuxovetz et al. (1959), 7. Pharmacol., 127, 122 
2. Mayer and Moran (1960), 7. Pharmacol., 129, 


445 Inhibitory Effect of Acetylcholine on Glyco- 


genolysis in the Heart. 5. Ev.is and N. H. 
Vincent (U.S.A.). 


In isolated perfused guinea-pig hearts, acetyl- 
choline inhibited the glycogenolytic effect as well as 
the chronotropic and inotropic effects of epinephrine. 
When the heart rate was controlled by electrical 
sumulation, acetylcholine, without modifying the 


rate, inhibited epinephrine glycogenolvsis. Atropine 


antagonized all the inhibitory actions of acetyl- 
choline Epinephrine produced positive inotropic 
and glycogenolytic effects, but no chronotropic 
effect, in the presence ol veratramune Dichloro- 
isoproterenol inhibited all three effects of epine- 
phrine Acetylcholine also inhibited glycogeno- 
lysis induced by theophy llin Acetvle holin pro- 


duced a partial, but significant, inhibition of anoxic 
glycogenolysis in the atria, but not in the ventricles. 


On the basis of the above results a metabolic role for 


acetyicholine in the control of cardiac glycogen 

catabolism ts proposed. Chese findings also suggest 

ap wsible biochemical basi inderlving the physio- 

logical control of cardiac function by acetylcholine. 
rted | U.S.P.HLS, Grant 


446 The Influence of Pharmacological Agents on 


the Coronary Chemoreflexes. \. \. /,Kvusov 
U.S.S.R 


Experimental studies on the influence of analgesic 


and neuroplegical drugs on coronary chemorctiexes 
were undertaken at the author's laboratory in view 


of their paramount important in the development of 
many pathological condition 
Coronary chemoreflexes (bradycardia and hypo- 
tension) were elicited in anaesthetized cats by 
infecting serotonin or veratrine into the left coronary 
artery or into the cavity of the left ventricle 
Analgesics (morphine, promedol, phenadoxone 


are capable of depressing the coronary chemo- 


reflexes to a considerable extent Among neuro- 


i 
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plegic drugs, aminazir vill likewise depress these 
reflexes w hale res par suppresses serotonin- 
induced reflex bradveardia, but exerts no definite 
influence on cardiac deceleration caused by 


veratrine 


As substances cliciting coronary chemorefticxes 
may form im the hea tweli when the coronary 
circulation ts disturbe t was decided to test the 
influence of analgesic a neuroplegic agents on the 
reflex changes cw brought about by 
lumiting the coronary xi-flow It was found 
that the above agents w lecrease the reflex response 
to clamping ary artery 

and ne x drugs wall 
decrease the reflex acion of the coronary 


are strmulated 


vewels when the 
The coronar her refiexes have much m com 


with the etic» response to chemical 


The Influence of Pharmacological Agents on 
the Reflex Reactions of Coronary Vessels. 
N. Kaverr LSS.R 


One of the ways of 1 alizing the cardiac blood 
pply comsists ime reflex reactions 
using contra e coronaries with the aid 


ag 


The arm of the pres esiigation was to study 
the influence of pharmacological agents on the 
eflex reactions « the anes following stiumu- 
laton of the receptors « he caroted sanus and of the 


allerent nerves 


\s has bees hown earlier us. com- 
pourds of the phenothmazine series (chloracyzine 
mepazine and to a lessee ammazine) increase 
the cardiac blow ppl It seemed mmteresting to 
elucsdate the role pla i these agents m the 
reflex reactions of the nares tending to return 
the blood supply the ardium to normal It 
was found that aminazu and mepazine cause 
comsderable depress he reflex reactions of the 
COTOMATICS (Chioracyvzm nfluence on these re- 
actions mnoconstant Apparently, the normalizing 
eflect on the coronar lation exerted bw the 
phenothiazine compout studied is duc to different 


Analgesic agents (morphine, thecodin, promedol, 
phenadon m cose con ponding to those used 
therapeutically, depress u reflex reactions of the 
cardiac vessels Nitroglycerine depresses consider 


ably the reflexes reactor though it does not alter 
materially either the minute volume of the coronary 
blood flow or the resistar of the cardiac vessels 
This effect is due to the mfluence ut exerts on the 
cf ntral nervous syste 

Thus, the property of pharmacological agents to 
alter the intensity of the coronary reflexes may be 
an important link in the mechanism of their influ- 


ence on the cardiac blood supply. 


448 The Action of Drugs on Circulatory Disturb- 


ances in the Rabbit Heart due to Anaphy- 
lactic Conditions. |. Germany 


Exploration of coronary vasodilators is cor 
plicated by the fact that experimental conditions ar« 


required which imitate as far as possible path 


logical conditions im man In the  protein- 
sensitized rabbit, conditions are very similar to 
human coronary circulatory disturbances Apart 


from myocardial changes, the coronary vessels are 
damaged severely which results in circulatory di 
turbances in the myocardium, changes in the 


electrocardiogram, and hypotension if a shock 1 


induced These symptoms can be observed durine 
an anginal attack or during the development of an 
infarct 1-p-ethoxyphenyl-3-diethylamino-indan 


which has been developed m our laboratories is a 
coronary active substance and compensates « 
sequences ol a shock or, if given before the shock, 
will prevent symptoms. Comparative tnals with 
Vasopressin or ergometrin used until now to ind 

a spasm, have shown that this drug causes m 
cardial disturbances, but does not alter general 
circulation correspondingly. (It must be mentioned 
here that vasepresan and ergometrin-induced 
spasms can also be compensated by the above ne 
substance The difference between the two fort 
of carculatory disturbances may be explained by the 
fact that vasopressin and ergometrin spasms affect a 
healthy organ which has sufhcient reserves to 
tolerate this stress for a certain time Howe er 
functional coronary constriction without patho- 
logical changes of vessels and heart muscle so-called 
angina pectoris vasomotorica—its rather contro- 
versal, therefore, these tests are only of limited 
value when the coronary activity of a substance ts to 
be pudged Today an anaphylactic process as the 
cause of human coronary disturbances is frequently 
discussed. Hence, we are of the opinion that an 
anaphylactic myocardial ischemia in the rabbit 
particularly suitable to study the effectiveness of 


coronary vasodilatators 


Mode d’Action des Inhibiteurs de la Mono- 
Amine-Oxydase sur le Systeme Cardio- 
Vasculaire—Relations avec la Structure 
Chimique. J. Cann, M. Heroin, N. Barre, 
©. Kasacorr and |. Bawpercer (France 


Les auteurs ont étudié les effets sur le systéme 
cardio-vasculaire de différents inhibiteurs de la 
mono-amine-oxydase (Harmaline, Marsilid, Ter- 
savid, Marplan, RO 4 1038, RO 4 2637, Niamide, 
PC. 603, PC 607, PC 610, PC 614); les effets phar- 
macologiques de ces inhibiteurs de la mono-amine- 
oxydase sur le systéme cardio-vasculaire et I’ étuce 
de la dynamique et du métabolisme cardique ont 
été étudiés chez 60 chiens: les effets de ces mémes 
drogues sur les modifications E.C.G. provoquees 
par la vasopressine ont été recherchés sur 100 


lapins; laction de ces mémes drogues sur la nécrose 
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cardiaque provoquee par I’ isopropyl-artérénol a été 610) or fatty acids with C, (PC 614) in contrast with 
déterminée sur 100 rats, a la fois du point de vue those of Marsilid and its derivatives 
des modifications histologiques et des modifications 
de TE.C.G 450 Pharmacological Analysis of Neurogenic 
Dans la plus grande majorité des cas les effets Myocardial Lesions Z. |. VeEDENEYEVA 
constates sur ces differents paramecters ne sont pas USS R 
proportionnels a l'intensité d’inhibition de la mono- 
amuine-oxvdase m vilro ou m vive: cecil est extreme- The fact that adrenaline and noradrenalinc 
ment net en ce qui concerne le débit coronaire et la administered in massive doses to an animal may 
. ‘ « le The 
consommation en oxygéne du ventricule gauche uavacarditis. or rather cardial gencratios 
é athe nvocs ation. 
Les effets de ces inhibiteurs sur la pression artérielle is well known. The question arises, whether these 
sont dus aux modifications du débit cardiaque et de same lesions may not develop under the action of 
velop unde mn o 
Vefficacité mécanique du_ ventricule gauch adrenaline- and noradrenaline-mediators excreted 
L’action la plus nette des inhibiteurs de la mono- at the terminals of the mpathetic nerve in the 
amune-oxyvdase est d économuser la consommation en heart after excessive irritation of the sympathetic 
oxvectie du myocar le crcl parait ctre du a nerve 
stimulation vagale cardiaque ct ressemble aux effets Accordingly, experiments were undertaken upon 
de la Serotonin albino rats In one series, the animals received a 
Les auteurs discutent 4 ce propos de la theore de single dose of adrenaline or noradrenaline, in an- 
Raab et insistent sur les effets particuliers d’inhibi- other, under light ether anaesthesia. one of their 
teurs de la mono-amune oxydase dérivés d hormones ganglia stellata was laid bare and traumatized by 
de crowsance (PC 603-507-510) ou d’acides gras en means of hacmostatic pincers 
> 
C, (PC 614) par opposition au Marsilid et a se It was shown that ecxcemive irritation of a 
derives ganglion stellatum caused the same kind of lesion 
in the mvocardium as that observed after massive 
ol. s . doses of adrenaline and noradrenaline, but less in- 
961 449b Mode of Action of Inhibitors of Mono-Amine- tense and developing more slowly A pharmaco- 
Oxydase on the Cardio-Vascular System logical analysis of the phenomenon induces us to 


Relationship to Chemical Structure. | think that the destructive action of adrenaline is 
Cann, M. Heron, N. Barre, O. Kasacorr and due to its sympathomimetic activity upon adreno- 
I. Bampercer (France reactive systems of the myocardium The results 

obtained, together with the data gathered from 
The authors have studied the effects of various previously published works, lead to the conclusion 
inhibitors of mono-amine-oxydase Harmaline 
Marsilid, Tersavid, Marplan, RO 4 1038, RO 4 
2637, Niamide, PC 603, PC 607, PC 610, PC 614 


on the cardio-vascular system; the pharmacological 


that sympathetic nerves, which in normal conditions 
regulat the trophic processes ol the mvocardium., 
may, under the action of extraordinary impulses, 
impair these same processes, and cause dystrophi 
effects of these inhibitors of mono-amine-oxydase on and destructive lesions Most probably, such 


the cardio-vascular system and changes in cardiac impulses are transmitted through the fibres of the 


metabolism were studied on 60 dogs The effects cardial sympathetic nerves, 
of these same drugs on modifications of the EOG 
caused by vasopressin, have been studied on 100 
rabbits. The action of these drugs on cardiac Cardiovascular Responses following Injection 
necrosis, provoked by isopropyl-arterenol was deter- of Picrotoxin into the Lateral Cerebral 
mined on 100 rats by means of histological investi- Ventricle of Rabbits. 1). KR. Varwa, N. N 
gations and EOG records Suare and K. I. (Canada 

In the great majority of cases, the effects whicl 
were observed on these ditlerent leve Is were not pro- Blood pressure and clectroc ardiographi Le ads 
portional to the degree of in vitro or in vive inhibition Il & VV) changes of anaesthetized (pentobarbitone 
of mono-aminc-oxydase This is very clear in vagotomized and curarized (gallamine) rabbits on 
regard to coronary insufficiency and oxygen con- artificial respiration, were recorded before and after 
sumptior by the left ventrick The effects of these injection of U | me picrotoxin into the lateral 
inhibitors on arterial pressure are due to modifica- cerebral ventricle Within 3-10 min after picro- 
tions of coronary insufliciency and of the mechanical toxin, marked cardiac arrhythmias (ventricular 
ethiciency of the left ventrick The most striking extrasystoles, paroxsymal auricu ventricular 
effect of the inhibitors of mono-amine-oxydase ts to tachycardia, and even ventricular fibrillation 


economize on oxygen consumption by the myo- ensued, followed (in the absence of fatal ventricular 


cardium; this appears to be due to vague stimula- fibrillation) by regular rhythm and pronounced 
tion of the heart and resembles the effects of S-T depression (2-8 mm) lasting 30-120 min 
Blood pressure increase (40-80 mm Hg) appeared 


serotonin 

The authors discuss Raab’s theory and stress the 30 sec-3 min after injection and lasted 30-60 min. 
special effects of the mono-amine-oxydase inhiubi- Glyceryltrinitrate antagonized the S-T depression 
tors, derived from growth hormones (PC-603-607- to varying degrees (6 exps Pretreatment with 


* 


reserpine or phenoxy amu } exps. cach 
ab hed the cardiova ar responses to picro- 
\lter LSD ari picrotoxin- 
d ventricular fil vithiz min in all 

> ex Alte pr ia rearher arrhythmias 
and S-T depression e1 n all 5 exps., although 
entricular fhibrillatior not rved Spinal 
, 14 ila alector 2 exp 

cid nota lis! pornses It is concluded 
tha " central mpathetx 
ant ull out- 

nat 4 neTvous 


m ight inportant 

ul arr uf rocedure also 

i ! an CX ntal method 


ty t from 


452 The Influence of Pharmacological Agents on 
the Evolution of Experimental Myocardial 
Infarction of the Rabbit. \. A. \liazprikova 


LSS R 

Lhe present paper study of mfluences 
exerted by diflerent dt n the development of 
he llaterals and on u n of myocardial 
infarcauvior im rap \a lilators possessing 
liff nt mechanisms of a . were tested (nitro- 
gly papaverine racysine, Hexonium, 


per ime and mecal 


1} to four day ufter the ligation of the left 


nitro- 


eXCeT 


glycerine) were injected intramuscularly as a | per 
cent solution, in doses of r ke of body wt., daily 
for 30 day In the ca nitroglycerine O-l ml 
vas placed on the rai mu a The condition of 
the ronary circulatio us judged by changes of 
lood pressure, eclectroca ram and by develop- 
nent { collaretals in 1 ardiul! The last 
vas done with the hel gcnography. 

Data obtained show " racyzine, papaverine 
and pentamine speed rmaiization of changes 
1 he LOG and bloo re and accelerate the 
le lopment of collateral I 1 cardium. The 
eflect hexonmium an me as less favour- 
able Nitroglyceri " produce any 
signit chang in ul | experimental 
inta ! mpared tft control up of 
an 


453 The Effect of Some Vasoactive Drugs on the 
Blood Flow in Experimentally Produced 
Myocardial Infarction and on the Cardiac 
Output of the Infarcted Heart. G. Lance 


(sermany 


In open-chest dogs the blood flow of the heart 
muscle Was measured neously in an infarcted 
and in a non-inlarcted area with tl alorimetric 
method of Kiese and Lane An isotopic dilu- 
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tion method according to the principle of Stewart 


and Hamilton'®’ was used for the determination of 
the cardiac output. In the infarcted areas the blood 
flow was diminished by 50 per cent or more. The in- 


farction was followed by a decrease in blood pressure 
and cardiac output, frequently after a short increase 
of the latter \ asodilator agents, as aminophylline, 
increased the blood flow in infarcted as v as In 


non-infarcted areas and increased the cardiac output 


as long as no considerable drop in the blood pressure 


occurred The following acted similarly pap- 
averine, nitroglycerin, 2:6-bis (dicthanolamuino)- 
+:6 - dipiperidino - pyrimido(5:4 - p)pyrimidine, 


2 - ethyl - 3(3°:5’ - diiodo - 4’ -hydroxy - benzoyl) - 
benzofurane, N - 3’ - phenyl - propyl - (2°) - 1:1 - 
diphenyl-propyl-(3)-amine- tolazoline, adenine nu- 
cleoudes, rauwolhfia alkaloids, khelline, chlorproma- 
zine, tetracthylammoniumbromide, azapetine, atro- 
pine By increasing rates of infusions, a dosage for 
all drugs could be found which augmented the 
coronary blood flow without an extensive fall in 
blood pressure. In doses which increased the blood 
pressure, norepinephrine augmented the coronary 
blood flow more than epinephrine and was almost 
as effective as epinephrine in increasing cardiac 
output. Hypertension and vasopressin which in 
large doses decreased the blood flow of the infarcted 
and non-infarcted muscle and the cardiac output 
increased cither in small doses. None of the drugs 
affected the blood flow in the infarcted area without 
changing the blood flow of the rest of the myo- 


cardium in the same direction 


1. and Lancs 1957), Arch. Exp. Path. 
Pharm., 231, 149. 

2. Frioer, Lance and Resac (1961), Arch. Exp. 
Path. Pharm. press. 


Synthetic Oxytocin Syntocinon) As An Antag- 
onist of Cardiac Ischaemic Changes. Kk. |. 
and D. R. Varma (Canada 


Myocardial ischaemic changes (ST-T deviations 
in ECG) were induced: (a) by inhalation of 10 per 
cent oxygen in nitrogen in normal and athero- 
sclerotic rabbits (maintained on 6 per cent corn oil 
and 2 per cent cholesterol for 4 to 9 months); 
b) by intravenous injection of vasopressin (1 I.U. 
kg) in normal rabbits under pentobarbital anacs- 
thesia; and (c) by intraventricular (right lateral 
cerebral ventricle) injection of picrotoxin (0-1 mg 
in normal rabbits under light pentobarbital anaes- 
thesia with the vagi cut, curarized and on artificial 
respiration Oxytocin 1-5 LU./ke LVN was 
found temporarily to reverse the ST-T changes 
induced by hypoxaemia in normal and atheros- 
clerotic rabbits (10 exps.), to reduce or abolish the 
depressor responses and the ST-T changes induced 
by asopressin 8 exps and to reduce the ST-] 
changes induced by intraventricular picrotoxin 
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> exps.). Oxytocin also reversed ventricular 
fibrillation and restored blood pressure in 6 out of 9 
rabbits, following fibrillation induced by intra- 
ventricular picrotoxin; spontaneous ventricular 
fibrillation recorded in two reserpinized cats on 
artificial respiration was also restored to sinus 
rhythm. Chloroform-—adrenaline fibrillation in- 
duced in 2 dogs was interrupted without blood 
pressure restoration. These preliminary observa- 
tions strongly suggest that oxytocin is an effective 
antagonist of myocardial ischaemia produced by 
different methods, and may prove to be useful in 
angina pectoris and as an antifibrillatory agent. 
rhis antagonism may also be an important physio- 
logical function of the oxytocic hormone, possibly 
related to the lower incidence of coronary ischaemia 
attacks in women. 


Supported by grants from the Quebec Heart Foundation 
and the Quebec Provincial Health Department. 


455 The Nature of Quinidine-Protein Binding with 


Reference to Myocardial Effects of Quini- 
dine. H. L. Conn, Jr., R. J. Lucm and J. 
(U.S.A.). 


The basic reactions responsible lor the electro- 
mechanical disturbances produced in the myocardi- 


um by quinidine are not known. From studies of 


quinidine’s influence on sodium and _ potassium 
transfer and distribution in the heart, a prime action 
of the drug on membrane permeability was suspec- 
ted. Since the effect might depend on the nature 
of drug binding to protein and to membrane 
material, these matters were studied in an in vitro 
dialysis system. Quinidine binding to albumin 
proved to involve interactions of the basic quinoline 
ring, quinoline nitrogen, methoxy group, and the 
alcoholic OH bridge with corresponding albumin 
sites, probably through formation of hydrogen 
bonds having a free energy of about 5 kcal. The 
charged quinuclidine nitrogen remains free. There 
is only one receptor area for quinidine in the albu- 
min molecule at physiological pH’s. H*, Cl-, and 
Ca** partially inhibit the reaction. Preliminary 
studies indicate a similar reaction between quinidine 
and E. coli bacterial membrane and red cell mem- 
brane, although the association constants may be 
greater. The hypothesis was made that quinidine 
has a detergent-like surface action, the quinoline 
fragment being bound to surface protein and the 
quinuclidine N* reacting with aqueous polar groups. 
At a membrane surface these oriented charges could 
alter membrane permeability to ion movement and 
secondarily electrical and possibly mechanical 
activity. Evidence compatible with this thesis was 
obtained in dogs by the intravenous administration 
of 4-hydroxy-methyl-6 methoxyquinoline, quinidine 
without the quinuclidine ring. In accordance with 
our view, this substituted quinoline with the N* 
proved to have no myocardial electro-mechanical 
depressant properties. 


456 Urinary Excretion of Drugs. |. Prrers 


U.S.A.). 


The renal clearance of different drugs may range 
from rates far below glomerular filtration rate 
GFR), to high rates consistent with virtually com- 
plete extraction in one renal circulation. Low 
clearance rates may be based on binding of drugs to 
plasma proteins, or passive back diffusion of the 
non-ionic lipid-soluble form of the drug from tubular 
lumen to peritubular capillaries. Some drugs are 
also excreted by the renal tubules via active trans- 
port systems, presumably intended for excretion of 
metabolites, but capable of excreting drugs with 
certain chemical configurations. Two such systems 
have been characterized. One excretes organic 
acids such as phenol red, hippurates, Diodrast and 
the penicillins. The other excretes organic bases 
such as histamine, guanidine and tolazoline, and 
numerous quaternary ammonium compounds. 
lransportable acids compete for tubular excretion 
as do transportable bases, but competition between 
the two groups is not demonstrable. Maximal 
tubular transport capacities have been demon- 
strated for some compounds in each group. Renal 
clearance rates of some organic bases (¢.g. mecamyl- 
amine) vary inversely, and of some organic acids 
e.g. salicylic) directly, with urine pH. Thus, the 
clearance of mecamylamine is below GFR when the 
urine is alkaline but far exceeds GFR when the 
urine is strongly acid. Various investigations 
suggest that this excretory pattern involves a three- 
phase system, namely filtration at the glomerulus, 
active tubular excretion of the ionic form, high in 
the tubular lumen, and passive back diffusion of the 
lipid soluble non-ionic form, lower in the tubule 
where the urine is concentrated Details of these 


excretory mechanisms will be discussed. 


Duration of Action of Drugs as Affected by 
Tissue Distribution. [. ©. Burier (U.S.A.). 


[reatments of the kinetics of drug distribution 
based on pluricompartmental models of the body 
with intercompartmental exchange subject to vari- 
ous modes of constraint have been proposed by 
several authors. If the rate of passage of drug out of 
each compartment is assumed to be proportional to 
the concentration in that compartment, the concen- 
tration in any compartment as a function of time is 
expressed as a series of exponential terms. For 
many circumstances, this model approaches bio- 
logical validity. Being analogous to a simple 
electrical network of capacitance and resistance, it 
lends itself to electrical analogue computations. 
Satisfactory conformity to experimental data can be 
achieved with mathematical functions generated by 
greatly simplified models. For many purposes a 
3-compartment model suffices: one representing 
plasma, one some tissue of particular interest, and a 
third with properties composite of the remainder of 
the body. Simple 3- and 4-compartmental models 
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of the body and their analogous electrical circuits 
will be used to illustrate several phenomena in which 
distribution of a drug within the body determines 


duration of action 


Topics to be discussed include: blood flow and 
diffusion barriers as factors limiting interchange 
between plasma and tissu prolonged duration of 
action due to slow absorpuion and due to interaction 


with constituents of a c artment, redistribution 
during recovery from intravenous and inhalation 
anaesthesia, intercompartmental shifts occasioned 


by changes ol pH 


Discussion of the Previous Paper. 
MANN (Germany 


Drugs as Inhibitors of Drug Metabolism. 
K. J. Nerrer (Germanys 


This contribution will be concerned with drugs 
inhibiting the microsoma nzyme system in the 
liver that catalyses the metabolism of other foreign 
compounds The system apable of mediating a 
remarkably wide variety of different imactivation 
reactions. For maximur activity TPNH and 
oxygen are required. During recent years a num- 
ber of organic substances of different character has 


been found to inhibit the metabolism of many drugs 
An account will be given of the chemical nature of 


these compounds as well as of the reactions they 


inhibit The group of the so-called microsome 
inhibitors comprises substances possessing well- 
defined activities apart from the inhibition of drug 
metabolism together with pharmacologically rela- 
tively inactive compounds Among them the 
dicthylaminocthanol esters of substituted acetic 
acid (SKF 525-A, CFI 201) have been studied 
most extensively Nevertheless, the exact mech- 
anism of the inhibition remains unexplained 


Solubilization or purification of the enzymes in- 
volved has not yet been acl ed and might even be 
impossible because they might be bound tightly to 
the structure Because of the chemical inhomogen- 
eity of the active inhibitor tructure-—activity con- 
siderations did not reveal a specific configuration to 
be necessary for inhibition They led to the 
conclusion, however, that within the microsomes 
probably different enzyme systems are responsible 
for different types of reactions. Kinetic studies have 
been the only other approac h to the probl m so tar. 
Most of them indicate a non-competitive inhibition 
Also physical factors such as penetration rates may 
be affected by the inhibitors 


460 Discussion of the Previous Paper. 8. L.aDur 


USA 


461 Drugs as Activators of Drug Enzymes. I. 


Rewer (Germany 


Pretreatment of rats with many different drugs 
stimulates the activity of enzymes in liver micro- 
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somes which oxidatively metabolize a variety of 
drugs The activating nature of a substance has 
no relation to its pharmacological effect or to its 
chemical configuration. Solubility properties of 
the compounds play an important part. Strong 
activators are hypnotics, e.g. barbiturates, ureides 
and hydantoins, but ethyl alcohol, ethinamate, the 
unsubstituted barbituric acid, meperidin and 
morphine do not have any activating effect 
Drugs stimulating the CNS, e.g. bemigride and 
nikethamide, but not metrazol, are strong activators 
Aminopyrin, phenylbutazone and orphenadrine 
have the same effect \ very strong activator is the 
antidiabetic substance tolbutamide, but not the 
closely related carbutamide 

These drugs exert the strongest stimulation on 
the oxidizing enzymes, but other enzymes in the 
liver microsomes, ¢.g. the procainesterase can prob- 
ably be activated too \n interesting, still poorly 
understood correlation exists between the activation 
of these enzymes and the stimulation of the synthesis 
of glucuronic acid and ascorbic acid. 

Besides drugs which activate microsomal enzymes 
other substances are known which have an opposite 
effect and inhibit these enzymes, but inhibition and 
activation are closely related 

Activating substances can inhibit the oxidizing 
enzymes and inhibiting compounds can also 
activate under certain conditions 

\ stimulation of the hypophyseal-adrenocortical 
system does not play any part in the activation of 
enzymes. Some indication exists that the activa- 
tion may be an adaptation with an increase of 
enzymes. But it was not possible to detect any 
change in the protein, lipoid and nucleic acid con- 
tent of the microsomes with activated enzymes 

The activation of drug metabolizing enzymes is 
important in therapy The tolerance to certain 
barbiturates depends on an accelerated oxidation 
The oxidative demethylation of aminopyrin 
increased in patients for some weeks after intoxica- 
tion with barbiturates and related hypnotics. 


462 Discussion of the Previous Paper. A. Connry 


U.S.A 


463 Physiological Impairment of Drug Metabol- 


ism. J. R. Fouts (U.S.A.). 


We have been interested in physiological ot 
pathological states which affect the rate of metabol- 
ism of drugs by hepatic microsomes. In choosing 
conditions likely to affect these enzyme systems, we 
were guided by electron mic rographs of the structure 
of the endoplasmic reticulum. We have postu- 
lated that there is a relationship between the struc- 
ture of the endoplasmic reticulum and the activity 
of the enzyme systems localized in the microsomal 
fraction Marked changes in the amount or 
organization of the vesicles of the endoplasmic 
reticulum have been associated with effects on the 
rate of metabolism of drugs by hepatic microsomes. 
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Rapidly-growing hepatic cells have an unusual 
type of endoplasmic reticulum. We have shown 
that certain drug-metabolizing enzyme activities 
are depressed in microsomes from livers of newborn 
animals, livers regenerating after partial hepatec- 
tomy, and several types of hepatic neoplasm 

Obstructive jaundice and starvation lead to 
effects on reticulum structure and on some micro- 
somal enzyme activities 

Finally, we have investigated recently the inter- 
relationships of hepatic glycogen, reticulum struc- 
ture, and drug-metabolizing enzyme activities 
Severe depletion of glycogen leads to structural 
changes in the reticulum, and also affects micro- 
somal enzyme activities. Livers from rats made 
diabetic with alloxan have little ability to metabol- 
ize various drugs. These effects of diabetes are 
reversed by treating the animal with insulin We 
believe the effects of starvation on the microsomal 
enzymes may similarly be related to effects on 
hepatic glycogen. 


464 Discussion of the Previous Paper. 


U.S.A. 


465 Difficulties in Projecting Drug Metabolic 
Data from Animals to Man. |. J. Burns 
U.S.A.). 


Marked species differences have been found in 
the metabolism of many clinically useful drugs such 
as phenylbutazone, meperidine, biscoumarin ace- 
tate, and pentobarbital. These metabolic differ- 
ences make it difficult to extrapolate pharmacolo- 
gical data obtained in experimental animals to man 
Another complication in the clinical evaluation of 
drugs is the marked individual variations found in 
their rate of metabolism. Administration of a dose 
of a drug to some human subjects may give plasma 
concentrations which are less than therapeutic, 
whereas in other patients the same dose may give 
plasma concentrations which are toxic. Individual 
differences in the metabolism of drugs may be due 
to genetic factors, and this has been suggested from 
finding differences in metabolism of drugs by inbred 
strains of certain animal species. Other factors 
will be discussed which may contribute to variations 
in drug metabolism. These include the simultane- 
ous administration of other drugs, nutritional status, 
age, and sex. These metabolic variations may be 
explained in terms of the activity of drug-metaboliz- 
ing enzymes in liver microsomes. 


466 Biochemical Processes Involved in the Syn- 


thesis, Accumulation and Release of Tri- 
glycerides in the Liver. M. G. Hornino 
U.S.A.). 


\ number of studies have shown that the admini- 
stration of single large doses of ethanol and carbon 
tetrachloride to the rat cause a fatty liver and that 
the marked increase in liver lipids is due to an 
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accumulation of triglycerides. Using the technique 
ol gas « hromatography, we have been able to show 
by analyses of liver and adipose triglycerides that the 
fatty acids of depot triglycerides are the source of 
the deposited liver triglyceride fatty acids. This 
accumulation of triglycerides after ethanol may be 
due to an increased mobilization of fatty acids from 
the depots since there is a marked rise in the plasma- 
free fatty acids. However, the increase in liver 
triglycerides after carbon tetrachloride administra- 
tion is so great that it seemed likely that other 
factors were also involved. Therefore, the possi- 
bility of increased triglyceride synthesis, decreased 
oxidation of fatty acids, and inhibition of triglyceride 
release by the liver was considered. 

The influence of ethanol and carbon tetrachloride 
on each of these processes has been studied. For 
example, in vitro experiments with liver homogenates 
from normal, and alcohol and carbon tetrachloride 
treated rats showed markedly different patterns of 
incorporation of [1-'*C] palmitic acid; the labelled 
palmitate present in the triglycerides from liver 
homogenates of ethanol and carbon tetrachloride 
treated rats was twice that of the control rats. 
Recovery of labelled acid from the control homo- 
genates was consistently lower than from the 
homogenates of treated rats. Experiments designed 
to study release of triglycerides from the liver have 
also been carried out. 


Drug-Induced Mobilization and Deposition of 
Triglycerides through Release of ACTH. 
R. Paotetri, R. and R. Smrru (U.S.A.). 


Chlorpromazine and alcohol cause stimulation 
of the pituitary adrenal system as evidenced by rises 
in plasma corticosterone, liver tryptophane pyr- 
rolase (TPO) and plasma-free fatty acids (FFA), in 
normal but not in hypophysectomized or adrenalec- 
tomized rats. These drugs also cause a marked 
increase in liver triglycerides (TGL) in normal 
but not in hypophysectomized rats. 

Depot ACTH also elicits a rise in plasma corti- 
costerone, FFA and in liver TPO and TGL in 
normal but not in adrenalectomized rats. The 
extent of these changes is almost identical with that 
observed after chlorpromazine and alcohol, indica- 
ting that the lipid changes induced by these drugs 
are mediated by ACTH hypersecretion. However, 
massive doses of depot ACTH caused some rise in 
FFA even in adrenalectomized rats. 

Reserpine provokes an intense and sustained 
ACTH discharge and elicits the classical indices of 
adrenocortical stimulation but fails to increase liver 
GL. Since reserpine depletes tissue catechol- 
amines, a role of these amines in lipid mobilization 
by ACTH was suggested. In animals completely 
devoid of stored catecholamines (adrenal demedul- 
lated rats treated with reserpine) neither ACTH 
nor chlorpromazine caused an increase in plasma 
FFA and liver TGL. Additional evidence of the 


importance of peripheral catecholamines in vivo was 
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obtained using an adrenergic blocking agent 
Dibenamine) and a long-lasting ganglionic block- 
ing agent ( Ecolid The compounds completely 
blocked the lipid mobilizing effects of ACTH and 
alcohol 

1 he presence ol measurable amounts of cat- 


echolamines has been emonstrated im the rat 
adipose tissue (0-15 ug ¢ Possible interrelation- 
ship between noradrenalu \CTH $ and lipid 


mobilization will be dis« 


468 Transport of Fatty Acids between Adipose 


Tissue and Liver: The Role of Catechola- 
mines and the Sympathetic Nervous 
System. J. Haver USA 


Injection of norepinephrine and epinephrine and 


lactors promoting acire ecdullary secretion of 
sympathet nervous such as 
psychic stress and uprig! posture, mecrease the 
rate of mobilization of free fatty acids (FFA) fron 
adipose tissue into the cm lation Conversely 
factors which decreas uch as 
blockade of sympathetx angha and deep anacs- 
thesia, decrease the rate « bilization. Peripheral 
adrenergic blockade abolis! the mobilizing eflect 
of mypected catecholamine Lhe « mecept has been 
developed that the sympathetic nervous system has 
a tomec action promot mobilization of FFA, 
which can be altered by « ral simul as well as 
by hormonal factor 1} most notable of the 
latter imesulin, which tes re-esternhcation of 


\m aclipors« and thereby decreases then 


rate of motilization 


Since FFA in blood lasma turn over very 
rarmdiv. thew rate of mot stron can te expected 
to have profound effect lod metabolism im 
other tissues \ laree pr tion of FFA are taken 
up by the liver, where the re rapidly esterihed to 
form trugiveerides These are converted to other 
lipids or transported back the carculation as 
comstituents of very k lipe- 
protem The rate of uptak n adipose tissue of 
fatty derived trom nelvcendes depends 
several mechanist iving nervous and 
hormonal mteraction I relore, lactors whuict 
influence metaboliem of FFA m adipose tissuc can 
affect both formation of plasma lipoproteims im liver 
and removal of their tri r constituents tron 
the circulation These fa thereby exert power 
ful contr over lipoprot tnelycende turnover 


and concentration m the 


Hormonal Control of Lipid Transport in the 
Isolated Perfused Rat Liver. \I. 
1. and H. Kiausner (U.S.A 


Livers were perfused 1 gh the portal vein, 


using a medium conmssstineg hbrinated rat blood 


diluted with a tncabonat ler, pH 7-4, to three 


umes its ongmal volume Bile flow. flow rate and 


Abstracts of Pape rs 


bromsulphalein uptake were used as indices of liver 
function The uptake of triglycerides from syn- 
thetic neutral fat emulsions or from tripalmitin 
labelled rat chylomicra was faster in livers from 
starved rats than from norma!-fed animals. In the 
absence of added lipid to the perfusate, there was 


release of triglyceride from livers of fed animals, 


whereas there was a net uptake of the endogenous 
triglyceride by livers from fasting rats. Release of 
phospholipid paralleled that of trighycerice Litth 
change in perfusate cholesterol was observed 
Isotopic evidence suggested that in fed liver, uptake 
and release of triglyceride occur simultancously 
Im « xperiments using livers from castrate male rats, 
the release of triglvceride into the mediurn was 
greater than from normal animals. No difference 
in rate of uptake of endogenous serum nonesterified 


fatty acids or of added fatty acid—albumin complex 


wa bserved with either livers from fed or lasting 
animals These results confirm previous experi- 
ment sing buffer alone as perfusate . In the 
latter system, uptake of triglycerides was propor- 
thenmal to concentration and was increased by 
adrenalectomy and also by castration of liver 
donors Hydrocortisone addition to the medium 
perfusing livers from adrenalectomized rats de- 
creased triglyceride uptake to normal values in 
proportion to dose of steroid added These results 
indicate an hormonal control of uielyceride trans- 


port im livers 
1958), Amer. J. Physiol. 195, 673. 


The Actions of Adrenotropic Substances on 
Depot Lipids. M. Werner, Minisacnova 


and S. (Czechoslovakia 


The effects of a- and S-adrenomimetics on the 
lipolysis in depot fat tissues was estimated and 
noradrenaline, isoproterenol, adrenaline 
The interaction of these effects with the a-lyti 
phentolamine and the %-lytic dichlorisoproterenol 
have also been investigated 

In the m owe experiments the content of un- 
esterfied fatty acids (UFA) in the epididymal 
adipose tissue of rats was taken as the criterion for 
lipolysas The level of UFA was increased almost 
equally by all adrenomimetics This effect could 
be blocked by all adrenolvucs used 

I tre the release of UFA fron adipose Ussuc into 
into the medrmm was determined when adding 
various amounts of adrenomimetics and adreno- 
Ivties 

Again, all mimetics used increased the lipolysis 
and it was impossible to find any quantitative 
differences between their effects Both adreno- 
lyin sed blocked the effects of the adrenomimeti« 

The results are discussed on the basis of Ahiquist’s 
divison of adrenomumetics which stimulate alpha 
receptors etlect vasoconstriction, liver 


genolysis and beta receptors (effect: vasodilatation, 
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bronchodilatation, tachycardia and muscle glyco- 
genolysis In these effects the alpha and beta 
qualities are clearly separated. In lipid meta- 
bolism, however, the situation is different. From 
the point of view of Ahlquist’s theory this would 
mean that the lipolytic effect of adrenomimeti 
drugs is not caused only by alpha or only by beta 
receptor stimulation, nor by combined stimulation 
of both these receptors and so it would be necessary 
to presume a further, third type of receptor, which 
then would be gamma receptors 


Effect of Ethionine on the Metabolism of 
Chylomicrons in the Rat. Borosrrom, ©. 
Narro and T. Outvecrona (Sweden 


Palmitic acid-1l-'*C labelled chylomicrons has 
been injected into normal rats and rats with 
ethionine-induced fatty livers The fatty liver 
rats remove the chylomicrons from the circulation at 
a much lower rate than the normals The livers 
of the ethionine-injected rats show an appreciable 
accumulation of the chylomicron fat in the liver 
mostly due to a decreased outflow compared to 
normals. 


Studies on the Mechanism of Fatty Liver 
Development in Ethionine-treated Rats. 
lr. Ourrvecrona (Sweden 


Farber et al.‘':*) showed that fasted female but 
not male or carbohydrate-fed female rats develop 
fatty liver when treated with ethionine Using 
higher doses of ethionine we, however, get similar, 
although less massive, fatty livers in male and 
carbohydrate-fed female rats. Liver glycerides are 
severalfold increased whereas liver cholesterol and 
phospholipids are within normal ranges. Plasma ot 
rats developing fatty livers show decrease of esterified 
fatty acids and slightly elevated FFA, 

|-C-14-Palmitic acid bound to albumin alter 
intravenous injection to normal rats is rapidly 
incorporated into esters and part of the injected 
label is recycled in plasma in esterified form. l 
functionally hepatectomized rats no such recycling 
takes place In ethionine-treated rats, the liver 
takes up and esterifies the injected label at a normal 
rate The activity in the liver, however, falls off at 
a slower rate than in normal rats. The plasma con- 
tains only small amounts of labelled esterified fatty 
acids 

The hypothesis is presented that under normal 
conditions the liver takes up FFA in excess of its 
demand, incorporates the excess into lipoproteins 
and redistributes the fatty acids to the peripheral 
tissues. In ethionine-treated rats lipoprotein syn- 
thesis is depressed and the resulting imbalance be- 
tween uptake and release leads to the development 


of the fatty liver 


A tentative model for the transport of fatty acids 
in the rat is presented and discussed. 


1. Farper, E., Smupson, M. V. and Traver, H. 
1950), 7. Biol. Chem., 182, 91. 

2. Farper, E., Kocu-Weser, D. and Popper, H. 
1951), Endocrinol., 48, 205. 


473a Action des Homologues de la Méthionine 


Etudiée par la Methode des Cultures in 
vitro. A. Cestari, C. Concitio, P. Dessi et 
C. Rizzo. (Italy 


Moyennant la substitution du méthyl de la 
méthionine par des chaines aliphatiques ou aroma- 
tiques de poids moléculaire supérieur de C,H,, l'on 
obtient des thioéthers de homocystéine; certains 
de ces thio-éthers on perdu l’action stéatogéne et 
toxique de l’éthionine tandis qu’ils conservent 
linhibition de la synthése protéique au niveau 
cellulaire et subcellulaire (explants in vitro de coeur 
de poulet et de singe, schizomycétes, protozoaires 
et dans les systémes of: l’accroissement est coordonne 
embrions de poulet, rat albin 

Les dérivés: pb, L, DL-n-propyl et isopropylhomo- 
cystéine; D, L, pL-n-butyl et 
.-octylhomocystéine; pb, L, pL-benzylhomocyéine, 
aditionnés au terrain sémi-synthétique de culture 
suivant Eagle, en concentrations croissantes de 
0-025 a 0-5 pour cent, interférent profondément 
avec le métabolisme, l'accroissement et l’activité 
caryocinétique d’éléments épithéliaux humains 
carcinome HéLa 

L’ analyse statistique a montré que l’inhibition de 
augmentation pondérale de Jlexplant différe 
quantitativement, surtout en ce qui concerne les 
termes inférieurs de la séric, suivant Thomologue 
présent dans le terrain de culture et, pour le méme 
homologue l’inhibition dépend de lactivité optique. 

Les considérations que l’on a pu tirer de la 
comparaison entre les différentes entités de linhibi- 
tion provoqueées par les deux antipodes optiques de 
chaque homologue, permettent un examen pré 
liminaire des rapports qui courent entre la structure 


et activité des homologues de la méthior ine 


473b A Study of the Action of Methionine by the 


Method of in vitro Cultures. A. Crsrari, \. 
Concis0, P. Desst and C. Rizzoxt (Italy 


By means of the substitution of the methyl group 
of methionine by aliphatic or aromatic chains of 
molecular weights above ¢ H thioethers of homo- 
cysteine are obtained: some of these thioethers have 
lost the steatogenic and toxic properties of ethionin 
while retaining the property of inhibiting protein- 
synthesis at the cellular or subcellular level (in vitro 
explants of the chick or monkey heart, schizomy- 
cetes, protozoa) and in systems of organized growth 


chick embryos, albino rats 


Pate: 


wopyl and isepropy! (hiorpropamide has an influence similar to 


homeocysteme: L, Dt i and tsetvutyl homo- salicylate on plasma FFA Studies are in progress 
tew t-octvl hor ine: PD, L, pt-benzyl- om the mechanism of this effect, which are hoped to 

iu vhen ada reported at the Meeting 

culture medium in con ations rising from 0-025 Ihe lone term effect of chlorpropamide on 

to O-> per cent, mterfer urkedly with the meta cholesterol, phospholipids and glycerides in plasma 

bole growth and kar netic activity of the will be reported The main effect observed, is a 

epithelial elements in man (HeLa carcinoma decrease of the glycerides 


u rva ithe series, depend- 476 Alterations in Serum Lipid Patterns and 
n the h I nt in the culture Fatty Acid Distribution after Oral Admini- 
medium, and that int by the same homologue stration of Synthetically Prepared Arachi- 
donic Acid. H. Wacrner, H. Mar and G 


1} com mon whe ki be drawn trom a SCHETTLER (Crermany 


it laf grees of 


of cach home Results of short- and long-term studies on the 

make it possal re the relationship aciion of synthetically prepared arachidonic acid 
betwee hee ructure a activity of the homo- admunistered as the ethyl ester) are presented 
{ methionine The study was undertaken with normals of different 


ages and persons with disturbed lipid metabolism, 


pati ts vith atheros le Osis, essential hvper- 

Agents on the Regulation of Lipid Metabol- n ; olnage er 


serums were analysed for total lipids, choles- 


iom. G. S. USSR 
ter ph spholipids and total fatty aci Total 
fatt acwis were also sparated by gas liquid 
conclusi it result 
chr matography Normal persons with different 
all u irradia head were 
calornec intakes showed reduction of total lipids and 
’ total cholesterol within 24 hr with doses of 9, 3, and 
even | @ ethyl arachidonat The fall in total 
lupad and cholesterol levels appeared to be roughly 
ith chol atherosclerosis 
proportional to the original levels Hyperlipaemi« 
wa 
and hypercholesterolaemic patients showed more 
1} injpectior air mte the animal 
marked depressions The accompanying altera- 
hor m fatty acid distribution are presented and 
ch ter content it ad ami uw he 


477 Occurrence and Formation of Lysolecithin in 
Biological Material. I HABEeRMANN 


Csermany 


etinite chang 


Lipid components of tissues and body fluids can 


1} cular AK TG sharply 


be separated by thin layer chromatography and can 


decrease the cholester the blood and the . 
be determined ibsequently Quantitative data 
lipped Cary te = 
will be given, especially concerning the behaviour 
Some increase of the content of the blood 
1 the pi armacok vn ally active lvsole ‘ ithu under 
erum ts observe sil ‘ 


conditions 


475 The Influence of Chlorpropamide and Salicy- 
late on Plasma Lipids. |. A. Canison and 478 Reduction of 9- and 12x-Halogenated 11- 
]. Ostman (Sweden Ketosteroids. |. E. and S. 

I nited Kingdom 


Salicylate, given intravenously to normal sub- 


jects as well as to paticr h chabetes, decreases Fried has demonstrated that the effect of halogen 
blood sugar Sumultane a decrease of plasma- substituents adjacent to the Il-ox@en flunction of 
tree tatty acids (FFA) is obta ! This decrease of glucocorticoids is due to their negative inductive 
FFA was studied with i technique and was eflect since fluorine has the same influence in 
found to be related to ad nished inflow to plasma mecreasing the activity of such steroids in position 9 
of FFA / fro experin ts have given evidence and 12 It is believed that this effect increases the 
ot a decreased output of FFA from adipose tissu strength of hydrogen bonds with the 115-hvdroxy! 
alter addition of salicvlat vhich agrees with the group when this group acts as proton donor to the 
above-mentioned finding bond tush and Mahesh have shown that another 
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* lecithin als lecrea a shehter deer 
intrar ul of hethviends- 
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l-ketoni« metabolites of 115-hydroxy-steroids 
when they are administered orally to men This is 
readily understood on thermodynamic grounds but 
needed checking with in vitro systems Also it was 
predicted that large halogen substituents at position 
12 (but not at 9) would inhibit the reduction of 
11-ketone groups in such steroids 

We have been abl to show that microsomes trom 
rat livers reduce both 92-fluoro- and 12-fluoro- 
ketones much more rapidly than the unsubstituted 
analogues Phis is a completely general effect and 
is much the same with the derivatives of 1 1-keto- 
progesterone, 11-dehydrocorticosterone, and corti- 
some On the other hand, there is little or no 
reduction of the 1l2a-bromo derivatives of the 
former two compounds hese results confirm the 
earlier suppositions of Bush and Mahesh and cor- 
relate extremely well the biological activities of 
these steroids and their ability to be reduced at 
position 1] They also confirm the suggestion of 
these authors that 11$-hydroxy-steroids act on their 
tissue receptors as the 113-hydroxy forms fer s¢ and 
that oxidation-reduction of the l-oxvgen function 
is not involved directly in the mode of action of such 


hormones and their analogues 


Relationship between Steroid Structure and 
the Renal %-Glucuronidase Response to 
Androgens. \W. H. Fistiman (U.S.A 


Androgens, as a class, elicit an increase in the 
S-glucuronidase activity of mouse kidney.'! 
Corticosteroid hormones, in a few cases, had slight 
stimulating power whereas estrogens, thyroxine, and 
progesterone had In the androgen eTics 
it was established that the potent ste roids were those 


which exhibited a preponderance of protein ana- 


bolic activity over virilizing action.'* Amongst 
these steroids can now be included a number which 
lack the C-19 methyl group (19-nortestosterone,. 
17x-alkyl - 19-nortestosterones, norandrost-5-en - 
olone phenyl propionate), some in which ring A is 


reduced and possesses a 2a-methyl group (andro- 


stance - 3$-ol - 17-one; 2a-methyl - dihydrotestoster 


one, and 
others of diverse chemical structures (92-fluoro-115- 
hvdroxy-17z-methyltestosterone, estrenol, “‘diana- 
bol”, 4-chlorotestostcron 9x, 119-dichloro- 16x 
“andro- 
stanazole” It is noted that a compound which 


enhanced %-glucuronidase in mouse kidney also 
increases the weight of rat levator ani muscle as a 
rule, although there are exceptions The under- 
standing of this phenomenon is aided by the recog- 
nition by enzymorphologic technique of the andro- 
gen-sensitive cells in the kidney and by the demon- 
stration (Pettengill) that '*C-labelled glycine is 
incorporated into the kidney $-glucuronidase pro- 
tein Finally, a picture is presented of possible 
metabolic events in Rings A and D of androgens 
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effect is to prevent almost entirely the formation of 


143 


which merit consideration with regard to the inter- 


pretation. 


Fisuman, W. H. and Farwecanr M. (1953). 
Endocrinol., 52, 536 

2. Riorrox, G. and Fisumax, W. H 1953 
Endocrinol., 52, 692 

Fisuman, W. H., Arrensrers, M. and Green S. 
1955), Endocrinol., 57, 646. 

+. Fisuman, W. H. and Lipxinp, J. S. (1958), 7. 
Bid. Chem., 232, 729 

>». Fisuwax, W H 1961 Chemistry of Drug 
Vetabolism Charles Thomas, Publisher 


480 Chemical Structure as a Basis for Competitive 


Inhibition between Convulsants and Anti- 
convulsants. K. Richarps U.S.A 


This laboratory has shown earlier that the con- 
vulsions caused by procaine in guinea pigs can be 
greatly reduced by prior injection with either of the 
two split produc ts ol procaine its¢ li. namly, diethyl- 
aminocthanol or p-aminobenzoic acid. Compounds 


related to cither diethylaminoecthanol or f-amino- 


benzoic acid which protect against procaine 
convulsions follow definite structural patterns The 
specificity of these anticonvulsants actions was 


demonstrated by the inability of these compound 


to protect animals against unrelated convulsants 
Quaternization of procaine or its dimethylamino 
analogue results in compounds almost devoid of 
local anaesthetic action If these quaternized 


derivatives are injected prior to the closely related 


tertiary one (for instance, the quaternary tricthyl- 
amino procaine prior to procaine a marked 
reduction of convulsions followed but not with the 
quaternized trimethyl homologue For further 
invesugation the following compounds were pre 

pared 1) the diethyl- and dimethvlaminoethanol 
esters of diphenyvlacetic acid; and (2) their quater- 
nized triethyl and trimethyl derivatives Daose 

response curves were constructed showing the pro- 


tective action of cach of the twe juarternized com- 
pounds against the convulsant effect of each of the 
two tertiary compounds Dhese curves are compat- 
ible with a competitive inhibitior The quaternized 
compounds exert marked protective effect against 
their most closely related and to a much smaller 


degree to the less closely related tertiary compound 


In some instances reversals of the protective effects 


occur with increasing doses of a quaternary com- 
pound, resulting im an increased incidence of 
convulsions The question of penetration of the 


quaternized derivatives and the possibility that the 
competitive inhibition may occur on the blood 
brain barrier rather than on central synapses 1 


being investigated. 


| 
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481 On the Unusual Chemical Structure of Pirini- 


tramide R 3365, a Potent Analgesic. . 


VAN DE WESTERING 


The results of a 


quatitative ana qui 


fications on 4 diff 


molecul on tte 
discussed shortly 
Most of the cor 
neuroleptic propert 
ing largely on the 
nitr rer, and 
During this inve 


stitution of the 4-p 


basic, non-aromat 


combination with ¢ 


pounds with 


R 3365; I) is a pow 
active as pethidine 
devond ot morph 
capacity The pharn 


Belgium 


Investigation on the 


influence of modi- 


ints of the Pethidine 


logical properties are 


save either analgesic or 


ype of activity depend- 


the substituent on the 


ser degree on the other 


it was found that sub- 


up by other groups of 


er (e.g. piperidine), in 
cincations, gives rise to 
properties The most 
pounds, Pirinitramice 


gesic, about 5 times as 
however, R 33605 ts 
pl vsical dependence 


this compound 1s 


482 The Relationship between Chemical Structure 


and CNS-Depressant Activity of Basic 


Ketones Related to Haloperidol. | 


Belgium 


\ sTies ol ovetT 


structure I were svnthet 


depressant activity 


masic ketones of general 
land screened for CNS- 
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Many butyrophenones related to Haloperidol (II 
were found to be potent neurole pt drugs, pharma- 
cologically similar to the phenothiazine derivatives 
of the chlorpromazine type, whereas many propt- 
ophenones related to compound R951 (III) are 
potent morphine-like analgesics. The quality and 
the potency of the pharmacological eflects produced 
by compounds of structure I depend on the nature 
of L, alkyl and NAA’. These relationships will be 


discussed in some detail 


Pharmacologie des lodosynéphrines. R 
J. R. Trucnor et H. 
Tron-Lowe (France 


L’iedation en 3 et 3:5 renforce et prolonge les 
principales propriétés sympathomimeétiques de la 
Synéphrine (S Chez ke lapin, la 3-iodosyneé- 
phrine (MIS) présente un pouvoir hypertenseur 
double et la 3:5-diiodosynéphrine (DIS) quadruple 
de celui de Ss chez le chien (MIS) n'est wuére 
plus actif que (S) tandis que (DIS) montre un effect 
tensionnel double \ fléche hypertensive égale, la 
durée de la réponse donnée par (DIS) est quatre 
fois plus allongée que celle de l'adrénaline. Des 
injections répétées n’entrainent pas de diminution 
de la reponse pressive et MIS . Mass surtout DIS 
en perfusion continue, produisent une élévation 
tensionnelle importante, soutenue, sans Compensa- 
tion ni hypotension secondaire; mémes effets 
accompagnés d'hypoventilation pulmonaire et 
vasoconstriction rénale chez le chien amyélé a 
surrénales exclues. On observe une inhibition 
augmentée en intensité et en durée de la motricite 
de lintestin isolé de lapin proportionnellement a 
effet tenseur. Les qualités sympathomimeétiques 
des iodosynéphrines sont done caractérisées par une 
activité peériphérique Le rythme cardiaque, peu 
influencé par (MIS), est nettement ralenti par 
DIS atropine et sec tion des vagues aticnuacnt ce 
ralentissement sans le supprimer. La consommation 
doxygéne augmentée par (S) n'est pas modifiée pat 
MIS) et de faibles doses de (DIS); de fortes doses 
de (DIS) la diminuent chez le rat normal ou 


thyréoprive 


Pharmacology of lodosynephrines. K. 
J. R. Trecnor and H. Tron-Lorses 


I rance 


lodination on 3 and 3-5 positions reinforces and 
prolongs the main sympathomimet properties ol 
Synephrine (S In the rabbit, 3-iodosynephrin 
MIS) shows twice the hypertensive potency and 
5 »-duodosynephrine DIS four times the potency 
of (S At equal hypertensive levels, the dura- 
tion of the response due to (DIS) is four times greater 
than that due to adrenalin. Repeated injections do 
not involve ina decrease the pre SSOT response, and 
MIS) and particularly (DIS) continues to produces 
a marked rise in blood pressure during continuous 


perfusion; this effect is constant without compensa- 


¢ 
> 
systcrnat 
unds 
483a 
Chara 
ther 
novel 
int co 
ana 
cise ed in son more a 
Vol. 8 
1961 
C Nr 
- 
A 
A 
Ill 


1. 8 
1 


tion or secondary hypotension. ‘The same effect has 
been observed in the spinalized dog in which the 
adrenals had been excluded, in this case they were 
accompanied by pulmonary hypoventilation and 
renal vasoconstriction. The intensity and duration 
of inhibition of intestinal motility of the isolated 
rabbit intestine was found to be in proportion to 


the pressor effect. The sympathomimetic proper- 
ties of iodosynephrine are thus characterized by peri- 
pheral effects The cardiac rhythm, which was 
slightly affected by (MIS) was definitely slowed 
down by (DIS); atropine and vagus resection 
attenuate this effect without suppressing it. The 


oxygen consumption which is increased by (S) is not 
modified by (MIS) or by weak doses of (DIS 
large doses of (DIS) decrease it in normal rats and 
thyroidectomized. 


The Relation between Structure and Activity 
of Compounds with Vitamin K-like Activity. 
J. Lowenruat and J. A. MacFariane (Canada). 


All vitamin K-active compounds so far described 
are derivatives of 2-methyl-1 :4-naphthoquinone and 
can be divided into 2 main groups: (1) Compounds 
like vitamin K, (2-methyl-1:4-naphthoquinone 
which carry no substituent in the 3-position of the 
naphthalene nucleus; and (2) compounds like 
vitamin K, (2-methyl-3-phytyl-| :4-naphthoquin- 
one) and vitamin K, (2-methyl-3-difarnesyl-1 :4- 
naphthoquinone) which carry a substituent in the 
3-position Only compounds belonging to group 2 


show significant antidotal activity against coumarin 


anticoagulant drugs. The present study of a series 
of vitamin K analogues shows that antidotal 
activity requires: (1) an intact or potential | :4- 
naphthoquinone structure ; (2) a relatively small 


substituent in the 2-position with inductive and 
polarizability effects which alter electron mobility 
in the naphthalene ring; and (3) a substituent in 
the 3-position which increases lipoid solubility 

Greatest specificity is shown by the substituent in 
the 2-position. By varying its size or electro 
negativity, analogues can be obtained which either 
show vitamin K-like activity, are inactive, or act as 
competitive antagonists. A similar relation is 
found for a series of substituted | :4-benzoquinones 
The data indicate that the size determines the inter- 
action with receptors (affinity), while the electro 
negativity determines the biological response 
intrinsic activity The relative contribution of 
the two factors determines the overall effect. 


Structure-Activity Relationships in a Series of 
Colchicine Analogues. RK. (Swit- 
zerland 


The synthesis of colchicine by Eschenmoser et 
al."’ has made available intermediates of this 
synthesis with chemical structures similar to that of 
colchicine. In order to study the biological activity 
of these compounds, their effects on in vitro cultures 


of murine mastocytoma cells, strain P-815-N,, were 
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analyzed. The cells were incubated in a medium 
containing various concentrations of the analogue 
to be tested, and after 24 hr, cell reproduction was 
measured. Colchicine inhibited cell reproduction 
at a concentration of 2:10°° mM. The specific 
metaphase-blocking action was followed by measure- 
ments of the proportion of metaphase cells and of 
anaphase-telophase cells 12 and 24 hr after addition 
of the analogue. 

Removal of the acetyl group of colchicine resulted 
in a slight decrease of activity by a factor of approx- 
imately 2. Replacement of —OCH, by —NH, 
on the tropolone ring did not alter the activity 
appreciably. On the other hand, exchange of the 
positions of —OCH ; and O on the tropolone ring 
caused a decrease of activity by a factor of nearly 
100 All these compounds at inhibitory concentra- 
tions exhibited a metaphase-blocking action similar 
to colchicine. With a compound lacking the keto 
oxygen, no complete suppression of cell reproduc- 
tion could be obtained at concentrations as high as 
0-03 mM [he properties of a number of further 
colchicine analogues will be described 


1 am very grateful for the co-operation of Prof. A. Eschen- 
moser who generously supplied me wit the colchicine 


inalogucs 


1. Escuenmoser, A. et al. (1959). Angew Chemie. 71, 
637: 1961 Helv. Chem. Acta, 44, 540. 


The Metabolic Effects of lodinated Salicylates 
in Normal, Hypo- and Hypermetabolic 
Rats. (©. L. Gemuitt and K. M. Browninc 
U.S.A.). 


Various amounts of salicylate, 5-iodo-salicylate 
and 3:5-diiodo-salicylate were injected into normal 
and thyroidectomized rats and into rats made 
hypermetabolic by placing 3:3’ :5-triiodothyronine 
in drinking water. The oxygen consumptions, 
rectal temperatures and pulse rates of these animals 
were determined. It was found that salicylate 
increased the metabolism of the normal and 
hypermetabolic rats but not the thyroidectomized 
animals j-iodo-salicylate increased the meta- 
bolism in the three groups 3 :5-diiodo-salicylate 
decreased the metabolism in the normal and hypo 
animals The dosage of salicylate varied from 
12-5-30-3 mg per 100 g body wt., 5-iodo-salicylate 
from 8-4-20-6 mg per 100 g of body wt. and 3:5- 
diiodo-salicylate from 1-0-20-6 mg per 100 g¢ body 
wt Results with 5-bromo-salicylate were com- 
parable to those obtained with 5-iodo-salicylates. 
The effects of these compounds on rectal tem- 


peratures and pulse rates will be reported later. 


Relations entre la Structure et l’Activité de 
Composés bis-Quaternaires Dérivés des 
Diythylaminoéthyl-théophylline et -théo- 
bromine. H. Morin (France 


\ la suite d’expériences initiales faisant apparaitre 


les propriétés curarisantes de sels d’ammonium 
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quaternaires dérivés des diéthylaminoéthyl-théo- 
phvlline et -théobromine me tuck plus Vaste de 
s bis-quaternau obtenus par “double- 
ment cies prec édent a pecrinis de veérther que cette 
proprieté croit avec l’allongement de la chaine 
polymethylénique reliant deux N: les dérivés 
décameéthyléniques présentent une activité maxi- 
mum 
La curarisation exerces ces Composeés est de 
mpéttil L’étude plus particuliére des 
s décaméthyléniques isomeéres a montré qu’ils 
différencient de la d-tubocurarine par un certain 


de caractéres interessants: moms toxiques, 

moins prolongée et plus rapidement rever- 

q rement depe actions secondaires 

asculaires wat plegique aux doses 

paralysantes Cependar ] ne semblent pas 

retaradct | atteimnte au cours ce la 

irarisation, corm#«e ait lespérer d’apés 
bases de ce part 

Pour l'ensemble $ mposes étudiés, la struc- 

des bases puriques inter nt volume des tétes 

tres ot t dans la quaiite cle 

de cette dermere 

dicaux fixes sur I'N, 

mal, par gue la chaine carboné« 

cliaire ervient pour 

honction ammonium 

quate son allongs nt a pour effet cde 

liminuer lortement ganghopl égique 

relative et d'augmenter l'a inhibitrice A éeard 

cholinestérase gl re a un moindre 


Veéward de la chol terase plasmatique 


Relations between Structure and Activity of 
bis-Quaternary Derivatives of Diethyl- 
aminoethyl-theophylline and -theobromine. 
H. Mort (France 


tlowing preliminary experiments demonstra- 
rarizing properti« iternary ammonium 
ed trom diet! nocthyl-theophvlline 
and theobromine, a det ol the bis-quater- 
nary compounds ol re y “doubling the 
preceding ones, showe Lt this property increases 
as the polymethvlene chau king the two N atoms 
gthened: decamet! derivatives display 
MAXIMUM activity 
The curarization exerte: these compounds is 
the competitive type : re specialized study 
the decamethvien derivatives showed 
that they differ from 1 urine in a number o 
interesting attributes yw toxicity shorter and 
more easily irtual absence of 
side-etlects are ilar unglion blocking) at 
doses producing paralysi lowever, they do not 
appear to retard respirat involvement during 
curarization as might ha hoped from the 
imitial bases 
For all the compounds studied. the purine base 
structure affects (volume catiomic heads very 


probably the quality of the arriving actor The 


intensity of the latter is regulated in part by the 
radicals joined to the N atom and above all by the 
length of the imtermediate carbon chain This 
factor helps to modify the properties associated with 
quaternary ammonium function: lengthening of 
the chain causes sharp reduction in the relative 
ganglion-blocking activity and increase in the 
inhibitory effect in relation to corpuscular cholin- 


esterase and to a lesser degree plasma cholinesterase 


488 Relation Between Chemical Constitution and 


Bronchodilator Activity in the Quinazolone 
Series. A. H. Amity, D. R. Menta and S. § 
SamMartuH (India 


\ bronchodilator alkaloid vasicinone has been 
isolated in this laboratory from the leaves of Adhatoda 
vasica Nees"! N.O. Acanthaceae) and shown to 


be identical with 3(a-hydroxytrimethylene )-4- 


quinazolone obtained by the oxidation of vasicine 
with hydrogen peroxide.?* Vasicinone has a 
bronchodilator action on normal guinea-pie lungs 
and a powerful action against histamine-induced 
bronchoconstriction Vasicine has been shown in 
this laboratory to be a bronchoconstrictor \ CO. 
group in the 4-position of quinazolone therefore 
is indispensable for activity 

Trimethylene t-quinazolone l t-quinazo- 
lone (11), 4-pyrimidone (II1) and a-naphthol (I\ 
have now been tested for bronchodilator activity. 
It is found that compounds | and II retain the 
activity, compound III is inactive and compound 
IV is a bronchoconstrictor This shows that the }- 
quinazolone molecule is characteristic of broncho- 


dilator activity and that the z-hydroxytrimethylene 


ring mm the } position is unnecessary for activity 


Alkyl, isoalkyl and allyl—groups in position 3 of 
t-quinazolone showed higher activity than the 
parent 4-quinazolone The addition of a benzene 
ring at the position 6:7 of 4-quinazolone led to a 
surprisingly high activity in 6:7-benzo-4-quinazo- 
lone, which was about 40 times stronger than 
t-quinazolone Substitution of alkyl- and isoalkyl- 
groups in the position 3 of this compound led to 
reduced activity 

The most important bronchodilators known are 
derivatives of phenylethylamines represented by 
adrenaline and those of xanthines represented by 
theophylline. The 4-quinazolone molecule therefore 
represents a new structure which has a powerful 
bronchodilator activity Further work is in 


progress 


Ami, A. H. and Menta, D. R. (1959), .Vature 
Lond.\, 1317 
2. Guose, Krisnwa, Nagano and Ray 1932 
J. Chem. Soc., 2, 2740 
3. Norris, Hanrorp and Apams (1935), 7. Amer 
Chem. Soc., 57, 951 
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5H-dibenzo ~:.\ cyclo-heptenyloxy -tropane 


citrate (BS 6987). A. B. H. Funcxe, D. 
Mutper, M. C. pe Jonce, C. vAN DER STELT, 
\. F. Harms and W. T. Nauta (Holland 


rhe relationship observed between structure and 
pharmacological activity in a series of substituted 
benzhydryl aminoalkyl ethers led to the synthesis 
of a series of dibenzocycloheptene derivatives, the 
pharmacological properties of which were investi- 
gated. The compound BS 6987 proved to be a very 
potent antagonist of histamine and acetylcholine- 
induced spasms on the isolated guinea-pig gut. 

Further investigations proved extremely good 
antagonism against the guinea-pig bronchospasm 
induced by inhalation of an acetylcholine, hista- 
mine, egg-albumen or serotonin ac rosol. 

On 
administered to patients suffering from bronchial 


Ihe first clinical 


the strength of these results the drug was 


asthma and chronic bronchitis. 


favourable. 


results are 


Structure Action Studies on Spasmogenic 
Hydroxy-acids and Comparison with a 
Brain Acid. N. Ampaci M. Reynowps 

United Kingdom 


and 


brain contain an 


the 


Aqueous extracts of rabbit 


substance which contracts atropinized 
hamster colon. It 
unsaturated hydroxy-acid and has been purified 
by chromatography on SiO, columns, eluting with 


Further proper- 


active 


appears to be an_ irin-like 


0-30 per cent methanol in ether. 
ties will be described. 
Structure—action studies on a series of natural and 
synthetic fatty acids have shown that the spasmo- 
genic action on the hamster preparation depends on 
the presence of free carboxyl and hydroxyl groups 


and is nehanced by unsaturation, as shown in the 


Table, which also illustrates differences in fatty acid 
receptors between the guinea-pig ileum and_ the 
hamster (and rat) colon; the latter appear to be 


detectors of unsaturated hydroxy- 


more sensitive 
acids 
The following acids were inactive, illustrating 


further the dependence of activity upon structure: 
Hamster 1) 2-OH-stearic: 10-OH-trans-2 


decenoic: (3 12-OH-dodec-10-ynoic: (4 

6-OH-dodec-7-ynoic 5) a- and %4-kamlolenic; 
6) 2-OH-nervonic; 7 Alternaric, 12-(5:6- 
dihvdro - 4 - OH - 6Me oxypyran - Syl) - 4:5 - 


dihydroxy -3Me-9-methylene- | 2-oxododec-6-ene- 
7 :8-dihydroxy-9-Me-3-methyl- 
Saponified 
and unsaponified (a) 6-dodecalatone, (b) Ax$- and 
me-ASy-6- 


3-4-dihydroxy- 


j-carboxylic; (8 


eneundec-5-ene-1:7-dicarboxylic; (9 


hex- 


Av6-6-hexenolactones, and 


enolactone ; 10) p-hydroxy- and 

benzoic: (11) trans -ximenyic (the cis was active 
Guinea-pig 12 27 eicosapentaenoic 
virtually inactive); (13) Saponified lactones as in 
(9); (14) Alternaric; No. 8 was weakly active. 


of Papers 


Guinea- 


Rat 


colon 


Fatty acids Hamster pig 


colon ileum 


9-octadecenoic 


}-octadecenoi 
Gabr, 1956 


12-OH-cis- 


9-octadecenok 10 


Methyl -12-OH-cis- 


9-octadecenoat« 


12-OH-trans- 


9-octadecenoi 10 


12-OH- 
9-octadecynoik 
12-OH-stearic 


10 


9-OH-cis- 


12-octadecenoic ) 


Gapr, Y. (1956), Brit. 7. Pharmacol., 11, 93. 


49! Antagonism of Adrenaline and Histamine by 


Some Closely Related Halogenoalkylamines. 
J. D. P. Granam and M. A. Karrar (United 
Kingdom 


Ihe hydrolysis products of dibenamine and phen- 


oxybenzamine have no antagonism to the motor 


actions of adrenaline, noradrenaline, histamine or 
Lhe active chemical species 


Whe n 


substitute 


)-hydroxytryptamine 


1s he ld lo be mn 


the cyclized form or imine 


the % carbon of the ethylamine chain is 


with a phenolic group the structure resembles that 


of adrenaline. Specific antagonism is much 
increased, but its duration is short. The block is 
non-competitive The alcohol of such a com- 
pound is a potent local anaesthetic but not an 


antagonist of the amines If the phenyl is substi- 


tuted by / or o-Br or CH, or both, the intensity of 
anatagonism is again increased but duration is very 
brief and the nature of the block is non-competitive. 


Phe 


alcohols, which closely resemble dichloro- 


isoprenaline or its analogues are competitive 
antagonists of histamine. ‘They are weak agonists 
of motor activity and cause an atropine-sensitive 


spasm of gut. 


492 An Analysis of the Effect of Pharmacological 


Agents on Conduction of Stimulation in 
Different Sections of the Neuro-muscular 
Junction with the aid of Multi-channel 
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Intra-cellular Micro-electrodes. \. I 
SHapova.tov (U.S.S.R 


The resting potential, the local and spreading 
potentials of the muscle fibre, the potentials of the 
en pl ate and the sponta ous miniature pote ntials 
were all recorded in experiments with a neuro- 
muscular preparation f the frog The agents 


tested were added to the solution batheime@ the 


muscle or were introduced ionotophoretically 
either from without or else from imside the cell 
through multu-channel channels micro- 
electrodes In the last ase one of the channels of 
the microelectrode served to neutralize the intra- 


cellular difference of potentials, another one for 


polarization or direct stir ation, and 2-4 others 
served to administer arious pharmacological 
agents 

As a result of the ab experiments it became 
clear that the difleres pharmacological agents 


block the neuro-muscular transmission by acting on 


various segments of the napse the presvnaptx 
nerve endings (CoCl2, CdCl2), the subsynaptx 
receptor membrane (1 cle relaxants—piplacin, 
succinyvicholine decamethonium }, the electro- 
excitable membrane of the muscle fibre (barbitu- 
rates, Ca tons Some substances (Novocaine) will 


depress transmission in all the links of a synaptx 


chain 

The paper describes multiple responses appearing 
as a result of action b rmacological agents on 
the presynaptic nerve endings by the cholino- 
receptive and the elect: <citable membrane 

The paper discuss yuestion of pharma- 
cological and physiological peculiarities of the 
membrane of the mus fibre \ definite resem 
blance was found to ex! veen certaim reactions 
alleviation lesensitizau of the subsynapt 
cholinoreceptive membra { the end plate and 


the electro-excitable 1 scle fibre membrane that 


surrounds it 


Effect of Depolarizing Drugs on the Neuro- 
muscular Transmission in Submaximal 
and Supramaximal Stimulation. 
W. D. Eromann and H. Dat Ri (Germany 


Each single synaptic unit gives an “all or non 
reaction The graduat response of the target 
organ to presynapt li ws therefore 
achieved by variatiwr he number of synaptic 
unit part im the tra mission Dhere ms 
linear relationship bety resynaptic stimulation 
and the active periorma i the target-organ 
Only if at least 25 per cet I ptic units take 
part in the transmuisson a stumulus followed by a 
respons Maximal rea is already achieved 
when 75 per cent of the aptic units participa 
in the transmission [his explains the phenomenon 
described by Vulpias \ partial of 
neuro-muscular transn by curarmne abolishes 
spontaneous motilit vhile supramaximal stamu- 
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lation of the nerve still results in a full response of 
the muscle 

\pparently, these conditions apply not only for 
membrane stabilizing muscular relaxants but also 
for depolarizing agents, including anticholine- 
sterases. One might expect that an increased 
accumulation of acetylcholine results in a neuro- 
muscular paralysis of the type of the Wedensky- 
inhibition This inhibition should be more pro- 
nounced if the number of stimulated synapses is 
increased Experiments with depolarizing agents, 
such as neostigmine, on the rat diaphragm im situ 
demonstrate however, that although the neuro- 
muscular block for physiologic al impulses oft the 
phrens nerve is complete, supramaximal stimu- 
lation of the nerve results in a full muscular reaction 
The assumption that there is a variable sensitivity 
of different neuro-muscular synapses for depolar- 
izing agents would offer an explanation for these 
results. If part of the endplates does not succumb 
to the Wedensky-inhibition, a supramaximal stimu- 
lation may pretend that the neuro-muscular trans- 


mission is not altered 


The Pharmacology of Substances Related to 
Choline. M. J]. Ranp and W. C. Bowman 
United Kingdom 


Recently, Bowman ef al.'"' showed that the 
triethyl! analogue of choline \-triethyl ethanol- 
amine, TEC) produced a neuromuscular blockade 
res mbling that produced by he mii holintum The 
neuromuscular blo« kack Is probably produced by 
inhibition of the synthesis of acetylcholine at motor 
nerve endings \ series of related compounds have 
now been tested for this action, as well as for a variety 


of other pharmacological actions 


1961 Lancet, 1 


Bowman and Ranp 


The Neuromuscular Blocking Action of the 
Triethyl Analogue of Choline. \\. ( 
Bowman and M. J. Ranp (United Kingdom 


The triethyl analogue of choline \-triethy! 
ethanolamine TEC produces a partial neuro- 
muscular block in muscles which are stimulated 
rapidly, but not in slowly-stimulated muscles 
When injected into animals LEA pro- 
duces muscular weakness alter exercise The 
actions of TEC are probably produced by reducing 
the rate of synthesis of acetylcholine, so that the 
neuromuscular block and muscle weakness are 
results of depletion of acetylcholine from motor 
nerve endings The effects of TEC can be reversed 
by choline, and the structure of TEC is such as to 
suggest that it is an antimetabolite of choline which 


specifically interferes with its acetylation 


1961 
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4% Certain Aspects of Pharmacology of Neuro- 


myal Cholinergic Receptor. A. G. Karczmar, 
K. C. Kim and K. Koxersu (U.S.A.). 


This summarizes several lines of research on 
cholinergic receptor, carried out during recent 
years as well as presents newer data throwing 
additional light on the pharmacology of the recep- 
tor and on its flexibility Firstly, many data from 
these and other laboratories suggest that cholinergic 
and cholinesterase receptors are not identical. 
Following administration of anticholinesterases in 
doses many times those sufficient to inhibit al) 
cholinesterases, responsiveness to acetylcholine 
remains unimpaired and even function may return 
to normal It was early suggested that quaternaries 
may exhibit both receptor and anticholinesterase 
action; it was demonstrated indirectly in these 
laboratories that one effect may preclude the other. 
Phis suggests competition for the agent between the 
two receptors Secondly, quaternarics may exert 
facilitatory effects at the receptor by a mechanism 
different from that of anticholinesterase action. In 
contradistinction to the latter, facilitation produces 
augmentation without prolongation of acetyl- 
choline depolarization and of endplate potential. 
Finally, even prolonged depolarization appears, in 
certain conditions, as a pure excitatory process not 
concomitant with blockade.'' The latter may 
appear upon termination of depolarization and 
depends on receptor desensitization; this desensitiz- 
ation differs in certain respects from competitive 
blockade, and it may terminate spontaneously even 
in the presence of acetylcholine It is speculated 
that the interplay between desensitization and 
restoration of sensitivity is the property of cholin- 
ergic receptor which underlies recovery of function 
after anticholinesterase treatment, and may con- 
tribute to the physiological functioning of the 
receptor 


1. Paton and Zamus (1957), 7. Physiol, 112, 311 


2. KarcozmMar (1961), Symp. on Bioelectrogenesis. 


Action of Pharmacological Drugs on the 
Miniature End-plate Potentials in Neuro- 
muscular Junctions. \. Linerman and 
I. M. Gracoreva (U.S.S.R 


Past experiments have not given an answer with 
any certainty to the question: is a quantum of 
acetvicholine released spontaneously from the end 
plate and ts a single miniature potential produced 
by one or many molecules 

lo solve this question, the action of cholinesterase 
on miniature end plate potentials has been studied 
If the quantity of acetylcholine had consisted only 
of one molecule, the cholinesterase might have 
destroyed it completely and this would lead to a de- 
creased frequen y ol mimature potentials There 


were no changes in their amplitude 
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The changes in amplitude of miniature potentials 
induced by cholinesterase indicate a multi-molecular 
composition of acetylcholine and allow an approxi- 
mate calculation of its amount (10° molecules for 
the neuromuscular junction in m. sartorius of 
frogs 

Data concerning the action of atropine, adren- 
aline, barbamyl, dyplacin, novocaine, nicotinic 
acid, strychnine, urethane and phosphacol on the 
parameters of miniature potentials will be presented. 


498 Contracture of the Isolated Denervated Rat 


Diaphragm by Adrenaline. K. LD. 
and M. Scuacuter (United Kingdom 


Denervated skeletal muscle has been known for a 
long time to become hypersensitive to ACh." 
It is now known that this is associated with the fact 
that whereas in the normal muscle fibre ACh pro- 
duces membrane depolarization only when applied 
to the end-plate region, in a denervated muscle the 
entire muscle membrane becomes sensitive to 
ACh." 

Orbeli (1923) demonstrated that the application 
of adrenaline or sympathetic nerve stimulation to 
skeletal muscle increased the twitch in response to 
motor nerve stimulation. Despite much analysis 
since then, no evidence has been presented that 
adrenaline itself will contract skeletal muscle 

Phe present experiments demonstrate that adren- 
aline (10-*-10-7 g/ml) regularly produces a contrac- 
ture of the denervated (10-25 days), isolated rat 
diaphragm when tested in Tyrode solution at 
34 37 “( The contracture produced by adren- 
aline was slower and more protracted than that 
produced by ACh and unlike that of ACh was 
unaflected by eserine (5 10-* g/ml) or by curare 

10-* @/ml). The contractures produced by ACh 
and by adrenaline were greatly reduced or abolished 
in the absence of calcium 

Ihe denervated rat diaphragm is rather specific, 
responding only to cholinesters, quaternary am- 
monium compounds, and to adrenaline. It fails 
to respond to 5-HT, histamine, bradykinin, angio- 
tensin and pilocarpine. 

These observations raise the possibility of a 


physiological role of adrenaline in skeletal muscle 


1. Cannon, W. B. and Rosensivern, A. (1949), 
The Supersensitivity of Denervated Structures Mac- 
millan, New York 

2. Axexsson, J. and Tuesierr, S. (1957), 7. Physiol., 
149, 178 

3. Mireps, R. (1960), 7. Physiol., 151, 1. 


499 The Action of Cholinolytics and Adrenomi- 


metics on Tonic Muscles. L.G. \MIAGAZAnix, 
M. J. Micuertson, E. K. Rosuxova and I. A 
Suumova (U.S.S.R 


According to the data obtained by Ginetsinsky ef 


al.( 1937-1949) it was shown that the contractor of 


| 
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tomic muscle mata, amphibia and 
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betore the 
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regions 


Transmission neuromusculaire et Tetrodo- 
toxine. |. F. (France). 
wmusculaire plusieurs 
im acctyl- 

tlaire ( ha- 


bloque, entramant 


viscerTes du potsson 


cherche par les 


responsable ce 


nombreux des symptomes 


principaux est un motrice, entramant un 


arret respiratoure 

L. analyse anist le cette action para- 
lvsante conduit a suivants 
l perip! icla tetrodotexme est 


certaine pups x les contractions cde 
preparations us las wolees ou separ 


des wires nerve nes résultats ne 


ous permetient pas de rejet ine action supple- 
mentaire widinecentral 

ce nest pas une curarmsation Compare« sur 
plusieurs tests pharma: miques aux substances 


curarisantes classiques umeétiques et acétyl- 
umeétiques), action de la toxine se montre 

lexe et atypique suementation de [effet 

para unt de la d-tubocurarine comme par la 
succinyldicholine: absence d'antagonisme par les 
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anticholinestérasiques, quelle que sont lespeéce 
animale; pas de paralysie flasque ni de contracture 
sur le poussin pas d'action contracturance ou 
inhibstricesur le rectus de grenouille 
La diminution progressive du potentiel de plaque 
motrice est loutelots constatce montrant que action 
que laction s'effectue soit au niveau de la plaque 
la fibre nerveuse ou ses terminaisons 
toxine exerce une action inhibitrice directe 
fibre musculaire La stimulation électrique 


ine fibre musculaire innervée ou dénervy é« 


traine plus de contraction aprés action de la 


la conduction de l'influx nerveux est bloqueér 
sur la préparation sciatique-gastrocnémien ce 
grenouille, de 
blog 


ibles concentrations de toxine 
ent la conductione de lintlux nerveux moteur 
effet pourrait expliquer la baisse du potentiel 
que motrice 
acétylicholine ne forme pas m euro ce com- 
binaison inactive avec la toxine 
6) empéche-t-clle la biosynthése ou la libération 
du transmetteur physiologique de influx moteur 
Des résultats expérimentaux (augmentation d’- 
amplitude des contractions par augmentation de 
fréquence, sensibilité diminuée d'une préparation 
irromusculaire iu aux proches 
étylcholine) fournissent des preuves indirectes 
peu lave A un tel mécanime 
En résume \cuon paralysante complexe 
atypique mettant en peu au moms deux phe nomenes 
inhibi 


m directe de la fibre musculaire, blocage 


de la conduction de linflux nerveux moteur 


Neuromuscular Transmission and Tetrodo- 


toxin. |. Curywor and F. (France 


In neuromuscular transmission several links come 


into play: nerve fibre; acetylcholine; motor plate 


muscle fibre Each of these links may be blocked 
with ensuing motor paralysis 
letrodotoxin, extract of the viscera of the fish 
Fugu letraodontines) greatly sought after by 
gourmets, especially in Japan, is responsible for 
many cases of potsoning One of the chief symp- 
toms is motor paralysis involving respiratory arrest 
\nalysis of the mechanism of this paralysing 
action leads to the following conclusions 
1) the peripheral action of tetrodotoxin is beyond 


doubt since it inhibits contractions of isolated 


nerve-muscle preparations of those separated from 


the nerve centres, but our results do not allow dis- 


missal of a supplementary central effect 

2) this action is not curarization as is shown when 
it ts compared in several pharmacological tests with 
classical curare-like substances curarimimectics 
and acetylcholine-like substances), when the action 
of the toxin is complex and atypical: increasing the 
paralysing effect of p-tubocurarine as for succinyl- 
dicholine; absence of antagonism with anti- 
cholinesterases, whatever the animal species; no 
flaccid paralysis or contractures in the chick; no 
contractile or inhibitory effect on the frog rectum 
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The progressive fall in the potential of the motor 
plate was, however, noted, showing that the action 
is either at the level of the plate or on the nerve fibre 
or its endings 

3) the toxin exerts a direct inhibitory effect on 
muscle fibre, as direct electrical stimulation of an 
innervated or denervated muscle fibre no longer 
produces contraction after the effect of the toxin. 
+t) the conduction of the nerve inflow is blocked 
in the frog sciatic-gastrocnemius preparation; weak 
concentrations of the toxin block the conduction of 
motor nerve inflow and this effect may explain the 
drop in potential at the motor plat 

>) m éitre, acetylcholine does not form an inactive 
complex with the toxin 

6) does it prevent biosynthesis or liberation of the 
physiological transmitter of motor inflow? _Experi- 
mental results (increased amplitude ol contractions 
with rise in frequency, reduced sensitivity of a nerve 
muscle preparation im sifu near to the injection of 
acetylcholine) furnish indirect proof providing littl 
support for such a mechanism 

Summary Petrodotoxin has a complex and 
atypical action bringing into play at least two 
phenomena: direct inhibition of the muscle fibre 
and blocking of the conduction of motor nerve 


inflow 


50! Effect of Adrenaline and Noradrenaline on 


Tension Developed in Cat’s Soleus and 
Tibialis Anterior Muscles Stimulated at 
Various Frequencies. |. Jurna and W 
(Germany 


In cats anaesthetized with nembutal, soleus and 
tibialis anterior muscles were isolated The peri- 
pheral ends of the dissected motor nerves were 
stimulated at 10, 15, 20, 30 and 40 (50) stimuli per 
sec sub- and supramaximal shocks Various 
amounts of extension were applied to the muscles 
previous to stimulation Tension was recorded 
isometrically. In tension-frequency diagrams the 
tension of the soleus muscle followed an exponential 
curve, which was steepest and nearly linear from 
10 to 20 per sec \ plateau was reached at 40 or 
WO per sec. With tibialis anterior no plateau was 
reached up to the maximal frequencies tested; 
tension increase with stimulation frequency Was 
largest within the range from 20 to 30 or 40 per se« 
Adrenaline and noradrenaline caused a reduction 
of muscle tension in soleus and an increase in 
tibialis anterior, as has been previously reported 
by Bowman ef al.’ With supramaximal stimu- 
lation, the decrease of tension in the soleus muscle 
following intravenous injection of adrenaline 
0-5-1-0 ug/ke) or noradrenaline (1-0 ug/ke) was 
most prone minced at lower frequenc ies (10-20 per 
sec); at higher frequencies both amines had little or 
no effect With submaximal strength the decrease 
in tension was seen at all frequen ics. In tibialis 
anterior adrenaline and noradrenaline (3-0-5-0 ue 


Abstracts of Papers 
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kg) caused the largest increase in tension at 20 and 
or 30 per sec 


1. Bowman and Zamas (1958), 7. Physiol., 144, 92 


502 The Influence of Various Pharmacological 


Agents on the Rate of Rigor Mortis in 
Skeletal Muscles. \.\M. Karasix (U.S.S.R 


Phe report is a review of works performed by the 
author and his collaborators (1. V. Markova. FE. \ 
Moreva, A. I. Podesnaya, L. I. Tank 


\ method to register the rate of development of 
rigor of the tail in mice and rats, was claborated 
After administration of the drug de« apitation (stop- 
ping the oxidative phosphorylation whereas th 
glycolytic phosphorylation lasts for a some time 
was carried out and time of rigor was determined 

The rigor is distinctly accelerated after 2:4- 
dinitrophenol (DNP), less distinctly after sodium 
azide and least of all after fluoride, monoiodacetat« 
and iodacetamide (all substances in sublethal doses 

Miter sublethal doses of DNP, the rigor appeared 
when the ATP content in muscles was relatively 
high. It is possible that DNP disturbs such trans- 
phosphorylation process, which maintains the 
native state of contractile protein 

Injection of epinephrine, which promotes the 
phosphorylation, restores the time of rigor, acceler- 
ated by DNP, but it does not influence the time of 
rigor in normal animals 

The rigor is retarded after injection of insulin. 
promoting the glucokinase reaction, and after 
adrenalectomy, when the inhibitory influence ol 
glucocorticoids on the glucokinase reaction was 
abolished The injection of the adrenal cortex 
preparation “Cortin”™ (but not cortisone or DOCA 
in adrenalectomized animals restores the time of 
rigor 

The rigor in newborn mice, rats, rabbits and 
cats) (but not in guinea pigs) appeared later than in 
adult animals The latter must be connected with 
failure of glucocorticoids secretion in the newborn 
and probably with a longer native state of contrac- 
tile protein. 


503 Influence of Narcotic Drugs upon the Re- 


activeness of Skeletal Muscles to Acetyl- 
choline and Potassium Ions. \. Morrva 
U.S.S.R 


Narcotic drugs reduce or even abolish contrac- 
ture of the m. rectus abdominis of the frog brought 
about by potassium \t the same time they not 
only do not reduce acetylcholine contractures, but. 
in many cases, even intensify them Analogous 
results are obtained in experiments on the isolated 
diaphragm of the rat 

The author assumes the presence of some struc- 
tural component in the skeletal muscle which is 


depressed by narcotic drugs and possesses a more 
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pronounced selective reaction to potassium than to 


Intensification of acetvicholine induced contrac- 


ture uvder the action of narcotic drugs cannot be 
ascribed to cholinestera lepression, as has been 
hown im a former investigation 


Effect of Enzymes on Isolated Rat Mast Cells. 


R. Keccer (Switzerland 


I effect of a number of enzymes on mast cells 
wolated from the peritoneal cavity of the rat was 
investigated by phase cor ust microscopy at 37 ¢ 
as well as by quantitau etermination of the per- 
centage of damaged cells after incubation of normal 
cells for 4 min at 37 ¢ 11 results of these investi- 
gations are in gol agree vith those obtained 
m wolated rat mesenters Thus they confirm the 
bservations of Hogbers The significance of 
these findings is briefly disc ed 
Hocat RG and L wNAs 957 , Acta Phy Se and, 


Proteolytic Enzyme and Tissue Activator 
Associated with Canine Mast Cell Tumour. 
N. Enpe and J V. Auprrore (U.S.A 
In the past few vears, the mast cell has been shown 


a veritable pha macological storehouse 
Recently the authors reported that the mast cell of 
the dew and human is associated with an umdenti- 
fied proteolytic enzyme Preliminary studies on 
the intracellular distribution of this proteolytic 
enzyme revealed its presence in all compartments 
of the cell with greatest antities im the muto- 
chondrial fraction Recer tudies''’ have shown 
that 64 per cent of the total heparin ts also present 
in the mitochondrial tract: Tissue activator of 


the fibrinolytic enzyme sy was also found associ- 


ated with the mast cell t iv The microsomal 
fraction contained most of t activity 

\dditional studies on the I lrolvsis of amino acid 
esters employing the Warburg technique show that 
the dow mast cell turmour |! lrolvzes p-toluenesul- 
phonyl arginine methyl! ter at an 
appreciable rate (7-2 ul CO jmin ‘0-3 ml homo- 
genate) at pH 7-4. Five her different types of 
dog tumours failed to hydr Z TAME tested ina 
similar system Dow mast « tumour homogenat« 
was also found to hydrolv: acetyl-L-tryptophan 
ethyl ester The hydrolysis of this ester, however, 
was not beliewed to be a specific action of the 
homogenate of mast cells a liflerent types ol dog 
tumours also hydrolyzed this same amino acid ester 


1. Korn (1959), 7. Biol. ¢ 
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506 Uptake and Metabolism of Amines by Mast 


Cells in Culture. |. P. Geren and S. Day 
U.S.A 


Iwo strains of a murine mast cell tumour 
maintained in culture for more than 2 vears, retain 
the capacity to take up and to decarboxylat 
histidine and 5-hydroxytryptophan (5-HTP) to 
ther respective amines The cells are able also t& 
concentrate pre-formed histamine and 5-hydroxy- 
tryptamine HI The rates of turnover of 
exogenous histamine differs from the turnover-rate 

Both strains of 


neoplastic mast cells are able to take up 3-hydroxy- 


of endogenously formed histamine 


tyramine and tryptamine, although to a lesser extent 
than histamine or »~HT., but no eviden could be 
obtained that either 3-hydroxytyramine or urypt- 
amine are normally present in these cells. Incubation 
of these cells with tryptophan results in the forma- 
tion of 5-HTP and 5-HT and only small amounts of 
)-hydroxvindole acetic acid; no other metaboli 
products of tryptophan or of 5-HT could be 
detected No evidence could be obtained that 
either endogenous or exogenous histamine ts further 


metabolized 


Response to Histamine in Mental Patients 
before and after Tranquilizer Therapy. 


]. LeBianc (Canada 


The skin of mental patients was shown to contain 
fewer mast cells than normally However, after 
one month’s tranquilizer therapy the number of 
these cells increased significantly The cutaneous 
re sponse to histamine and tubocurarine was much 
smaller in mental patients than in normal subjects 
However, patients who were sufficiently improved 
to be released after one month’s tranquilizer therapy, 
were more sensitive to histamine at the end of this 
period than they were originally. Unimproved 
patients showed no such increase in_ histamine 
response although after six month's therapy they 
were shown to be less tolerant to histamine. 
Schizophrenics as a group showed a better response 
to tranquilizers, as pudged by histamine sensitivity, 


than any other group of mental patients studied. 


The Action of Adrenal Cortical Hormones on 
Histamine Metabolism. |. and 
B. West (United Kingdom 


cirons ol glucocorticoids reduce the histamine 
and 5-hydroxytryptamine contents of rat skin and 
small intestine but increase the levels of these amines 


Experiments have been 


in the pyloric stomach 
carried out to determine if these changes are due to 
alterations in the rate of formation of the amines 
The histidine decarboxylase activity of rat tissues 
was estimated using a modification of Waton’s 
method’; with this technique, the most potent 
sources of the enzyme are the liver and pylori 


stomach Ireatment with glucocorticoids in- 
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hibited the liver enzyme but increased the activity 
n the pyloric stomach, and similar changes were 
found after exposure to cold and after large doses of 
potent histamine liberators. On the other hand, 
the activity of ussue 5-hydroxytryptophan decar- 
boxylase was not significantly changed by any of 
these proced 

The effectiveness of glucocorticoids in allergy and 
inflammation thus may be due to inhibition of the 
rate of histamine formation The steroids most 
active in altering tissue histidine decarboxylase 


activity are those posse ssing greatest glucocorticoid 


activity For example, triamcinolone, fludro- 
cortisone and 2-methylfludrocortisone are more 
active than prednisolone and cortisone, and 
deoxycortone a muneralocorticoid) is inactive 


\s the adrenal cortical secretion in the rat is pre- 
dominantly glucocorticoid and as the effects of its 
release mimic those of exogenous glucocorticoids, 
the biosynthesis of histamine may be controlled by 


the adrenal cortex 


lecrorp, J. M. and Wesr, G. B. (1960), Brit 
7 Pharmacol., 15, 532. 

2. Warton, N. G. (1956). Brit ] Pharmacol., 11, 
119. 

Tecrorp, J. M. and West, G. B. (1961), 7. 
Pharm., Lond., 13, 75. 


The Action of Dextran in Rats. (. b. Wes: 
United Kingdom 


In 1937, Selye" reported that the primary 
injection of egg white into rats produces oedema of 
the face, tongue and paws, hyperaemia and pruritus, 
but the symptoms are never so severe as to produce 
death. Dextran also produces the effect which is 
mainly due to the release of 5-hydroxytryptamine."? 
The mechanisms by which rats become super- 
sensitive to dextran when treated with hormones 
have now been investigated 

lreatment with thyroxine, tri-iodothyronine, 
insulin, chlorpropamide and 5-hydroxytryptophan, 
or the operation of adrenalectomy, potentiate the 
dextran response so markedly that more than half 
of the rats dic Che cause of death in all cases is 
internal haemorrhage resulting probably from 
accumulation of released 5-hydroxytryptamine and 
histamine, but the glucose transport system is also 
involved since the supersensitivity is greatly reduced 
by injections of glucose, alloxan, glucocorticoids, 
adrenaline and thiouracil and by thyroidectomy. 
As shown by Archer, 
-globulin of the serum to give a potent releaser of 


dextran combines with 


both histamine and 5-hydroxytryptamine, whilst an 
elevated blood sugar level reduces this combination 
It is possible, however, that other factors are 
involved since a proportion of control Wistar rats 


about 19 per cent) fail to give this anaphylactoid 


M 


Sila 
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reaction, even when subjected to treatments which 


usually produce supersensitivity 


1. Serve, H. (1937), 21, 169 

2. Parratt, J. R. and West, G. B. (1957), 7. 
Physiol., 139, 27 

3. Arcner, G. T. (1959), Nature (Lond.), 184, 1151. 


Concomitant Release of Histamine and 5- 
Hydroxytryptamine from Rat Mast Cells. 
N. C. Moran, B. Uvnds and B. Wesrernoim 
Sweden 


Rat mast cells have been shown to contain both 
histamine"! and -hydroxytryptamine” The 
following experiments were performed in order to 
compare the patterns of release of the two amines 
from peritoneal mixed cell suspensions and isolated 
pe ritoneal mast cells. 

lime course of release for both amines was 
extremely rapid, the entire release occurring within 
15 sec based upon experiments with perfused cells 
Over a range of 0-1-2-5 ug/ml of 48/80. the dos« 
response curves for release of histamine and 5- 
hydroxytryptamine were linear and _ parallel. 
Chemical inhibitors (SH inhibitor) and ninhydrin 

NH, inhibitor) produced comparable inhibition of 
the 48/80-induced release of both amines. Dinitro- 
phenol inhibited release only in a_ glucose-frec 
medium. Cooling of the cells to 0°5°C caused 
reversible inhibition, and heating to 47-5°C irrever- 
Release of both 
phospholipase A. n- 


sible inhibition of amine releas« 
amines was produced by 
decylamine and distilled water but not by phos- 
pholipase D and trypsin. 

It is concluded that 5-hydroxytryptamine is 
released in the same fashion as histamine in response 


to certain histamine releasing agents 


1. Rirey, J. F. and West, G. B. (1953), 7. Physiol 


2. Benpitt, E. P., Wone, R. L., Arase, M. and 
Ror PER, E. 1955), Pro So exp. Biol. N.T., 


90, 303 


Influence de Vlon Calcium sur les Effets 
Pharmacologiques de l’Histamine, de la 
5-Hydroxytryptamine, et de la Reaction 
Anaphylactique, in vitro. H. \. Humosro 


France 


Sur Viléon isolé de cobaye plongé dans du tyrode 
ce pourvu ce ( al le, histamine a la dose de 0-02 
ug/ml, ne produit aucune contraction. L’addition 
ultérieur de 40 ug/ml de CaCl, provoque une 
résponse qui correspond a la dose d’histamine déja 
présente dans le bain Méme si laddition de 
calcium est rétardée jusqu’a 10 minutes, la contrac- 
tion due a histamine reste inchangée. 

L’addition de 5-hydroxytryptamine a la dose de 


7 
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0-2 ug ml au bain de tyrode sans calcium reste sans 
effet. Sion ajoute 40 ue ml de CaCl, 70 sec apres, 
on n'observe aucune action contractile Toutefois, 


l‘organe respond normalement a I’histamine 
le | 
ine destruction de amine: 


inhibition de l'effet a 5-hydroxytryptamine 
ne semble pas etre due a 


si le liquide du bain renfermant liléon de cobaye 


desensibilisé a la 5-hydroxytryptamine est trans- 
vase dans une cuve contenant un autre iléon de 
cobaye, ce dernier se contracte avec une amplitude 


correspondant a la dose de 5-hydroxytryptamine du 
bain 
La réaction anaphylactique sur l'iléon de cobaya 


nsibilise ne se produit pas non plus en l'abse nce ce 


calcuum addition 1) ugiml de CaCl, 
provoque, aprés un temps de latence d’environ 
20) sex une contractiot aximale de lintestin 


Cependent, calcium n’entrave pas la 


combinaison antigéne-anticorps: si aprés lintro- 


duction de lantigéne on pratique plusicurs lavages, 
de CaCl, rével 


anaphylactique de lorgan 


l addition encore la réaction 


Etant donné le temps de latence observe entre la 


recalcification et la résp « de Vorgane, le calcium 


interviendrait dans les pr ers stades de la réaction 


anaphylactique 


The Influence of the Calcium Ion on the Phar- 
macological Effects of Histamine, 5-Hydro- 
xytryptamine and on the Anaphylactic 


Reaction in vitro. Hi. \. Hurpopro | France 


Histamine in a dose of 0-02 ug ml does not cause 


any contraction of the isolated guinea-pig ileum, im- 


mersed in a tyrode bat! vhich CaCl, has been 


ldition of 40 ue mil of 


excluded The subseq eT 


CaCl, causes a respon hich corresponds to the 
dose of histamine already present in the bath 
Even if the addition of calcium is delayed by up 
to 10 min, the contracts flue to histamine remains 


unchanged 


The addition of 5-hydroxytryptamine in a dose 
of 0-2 ug mil to the tyrod ath without calcium has 
no etlect If 40 ue mi CaCl, are added 70 see 
later. no contractile effect is observed, However 
the organ responds norma to histamune 

Inhibition of the effe« { 5-hydroxytryptamine 
does not seem to be dur the destruction of the 
amine: if the liquid in the bath contaiming the 
guinea-pig ileum whicl as been desensitized to 
-hydroxytryptamine is transferred to another tank 
containing another guinea ileum, the latter con- 


tracts with an amplitude which corresponds to the 


dose of 5-hydroxytryptar in the bath 

The anaphylactic reaction of the sensitized 
guinea-pig ileum cannot be evoked either in the 
absence of calctum I} widitnion of 40 ug ml of 
CaCl provokes a max il contraction of the 


mtestine alter a latent pet about 20 se« 
However, the absence ot ale m does not impede 

the antigen-antibody combination if the intro- 

duction of the antigen is followed by several wash- 
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ings, the addition of CaCl, results in an anaphylactic 
eraction by the organ. 

the latent period which was observed 
between recalcification and the by the 
organ, calcium must enter into the first stages of the 


Given 
response 


anaphylactic reaction. 


OROSZLAN 


Atropine - Histamine Interaction. 
Marenowyn-Davies, S. Evpar, S. I. 
and M. Wurzet (U.S.A.). 

We have found that atropine, or 
ultra-violet irradiation, shows an increase in enol 
by 


upon ageing 


content, as determined qualitatively ferric 


chloride Such atropines give a complex with pro- 
tein, amino-acids and simple amines, which can be 
shown spectrophotometrically by an absorption peak 
at or near 295 mu, as do non-aged and non- 
irradiated atropines at much higher concentrations 
Atropine can be determined quantitatively at one 
ol 258 Enoliz« d 


atropine increase in absorption 


its absorption peaks at mu. 


shows an with 
increase in pH at this absorption peak, as well as a 
Histidine 


Histamine 


small new absorption peak at 264 mu 
was the 
methylhistidine still gives the reaction 


most reactive amino acid studied; 


also shows complex formation with a pH optimum 


at 6-5. This complex forms stoicheiometrically 


between two moles of atropine and one mole of 
is competitively 


The inhi- 


p-chloromercuri- 


histamine Complex formation 


inhibited by cysteine or homocysteine 


partially reversed by 


§-methylcysteine shows complex forma- 


bition is 
benzoate 
tion Thus, inhibition is due to the free SH- group, 
which, as a strong electron acceptor, might promot 


The 


employed to demonstrate atropine 


keto-tautomerism guinea-pig ileum was 


histamine com- 
\tropine-histamine complex was 


the 


plex formation. 


in contracting than a 
of 


It is suggested that atropine 


less active organ 


lar 


freshly-made mixture atropine and histamine 


histamine antagonism 
may be due in part to complex formation."' 
(rant B-1s28 (C-2), National Institute for 


orted t d 
Blindness, U.S.P.HLS 


Spike Generation by Intestinal Smooth Muscle 
during Complete Absence of Sodium in the 


External Medium. and H 
Kuriyama (United Kingdom 
Action potentials were recorded with intra- 


cellular electrodes from spontancously discharging 
Experiments in completely Na- 


K-buffers 


cells of taenia coli 
Na-buffers replaced by 


free solutions 


confirmed and extended previous observations 


2 * Sucrose decreases membrane activity which 
ceases after 20-40 min. Choline depolarizes the 
membrane and rapidly abolishes spike generation 
but in the presence of atropine, choline increases 


Lithium, after transient depression, 
Membrane 


membrane activity and spikes do not cease for 


min or more 


increases discharge frequency poten- 


ol. 8 
| 
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tial and spike height are slightly decreased, but 
spike generation continues for | hr or more. This 
confirms results obtained with lithium and hydrazine 
using the sucrose gap method letraethvlammon- 
ium transiently increases spike height, then it de- 
polarizes, reduces spike height and prolongs the 
100 Within 5 min spike 


lris(hydroxymethy! )aminometh- 


spike duration times. 
discharge ceases 
ane increases spike frequency and sometimes spike 
height Spike generation continues for 30-60 min. 

Goodford and Hermansen'*’ observed that more 
than 95 per cent of the muscle sodium is exchanged 
‘Na solution 


solutions may 


within 5 min in Decreased mem- 


brane activity in sodium-free not be 
primarily due to sodium lack but to a change of 
membrane permeability or of metabolic processes 
by the Spike gen- 


eration in taenia coli may be independent of sodium 


substances used as substitutes 


On the other hand, the substitutes used may main- 
tain activity for short periods by acting in place of 
sodium, or spike generation might be maintained 
by leakage of bound sodium from an extracellular 


or intracellular element 


Hotman, M. 

2. Hotman, M 

3. Axecsson, J. and BULBRING, E 
149, 50P. 

4. Axe sson, J. (1960), 7. Physiol., 152, 16P. 

». Gooprorp, P. and Hermansen, K. (1960), 7 
Physiol., 153, 29P. 


1957), 7. Physiol., 136, 569. 
1958), 7. Physiol., 141, 464 
1959), 7. Physiol., 


Effects of Nitrate on the Electrical and Mech- 
anical Activity of Intestinal Smooth Muscle. 
J. Axetsson (United Kingdom 


Replacement of chloride with nitrate increases 
the frequency of spontaneous spike discharge. which 
tension in nitrate 


explains the increased 


In experiments in which no change in 


partly 
solution. 
spike frequency was observed, the increased tension 
might still have been secondary to a change of spike 
duration and configuration. However, indirect 
evidence indicated that nitrate might have an effect 
effect on the electrical 


' found that the 


on tension apart from its 
activity. Hodgkin and Horowitz 
K concentration required to produce a given ten- 
sion in isolated striated muscle fibres was greatly 
reduced in nitrate solution. At 37 
maintained tension only as long as spike discharge 


C the taenia coli 


persisted and usually it did not respond with a 
contracture to a depolarization with high KCl. 
Exposure to 10-20 times the normal concentration 
of KCI caused depolarization, stopped spikes and 
the muscle relaxed. When all the NaCl has been 
replaced by KCl, replacement of KC] with KNO, 
caused repolarization and initiated spikes, in spite 
How- 
ever, in solution in which solid KCl was added or 
NaCl was only partly substituted, replacement of 
NaCl with NaNO, caused a slow increase in tension 
while the muscle remained depolarized and no 


of the 27 times the normal K concentration. 
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likely 
nitrate has an effect on tension which is not medi- 
ated by its effect on the electrical activity. All experi- 
37 °*¢ Considerable difference 
in the contractile response of taenia coli has been 


spikes were recorded. It is therefore that 


ments were done at 


observed at lower temperature. 


1. A. L. and Horow1cz, P 1960), 


7. Physiol, 153, 404 


Activity in Nerve-Free Smooth 
A. W. Curusert (United Kingdom 


Electrical 
Muscle. 


The smooth muscle of the chick amnion is devoid 
of nervous elements. It is useful to study, in this 
preparation, the direct effect of drugs on smooth 
muscle uncomplicated by effects on nerves or 
ganglia. 

Strips of chick amnion were examined in the 
sucrose gap apparatus,'*) one end of the preparation 
being connected to a mechano-electrical transducer. 
Simultaneous records of membrane potential and 


Most 


preparations exhibited spontaneous rhythm, show- 


tension were obtained photographically 


potentials just preceding small 


he 


showed small prepotentials and were followed by a 


ing slow action 


increments mn tension acuion potentials 


phase of hyperpolarization, characteristic of smooth 


muscle.) Action potentials varying between | 
and 12 mV were seen at frequencies of from | to 6 
per min. They were of long duration (3-5 sec) and 
resembled action potentials from the stomach‘ 
sometimes an initial fast spike was followed by a 
plateau of depolarization. The value of the mem- 
brane potential, obtained by depolarization with 
K,SO,, was about 30 mV in 10 day 


membranes. 
Acetylcholine is present in the chick amnion 


iotoni« 


and when given at a concentration of 10-° g/ml, it 
caused an increased rate of firing of action potentials 
with a rise in the membrane potential of a few mV. 

The response to rapid stretch was a burst of 3 or 
+ action potentials with concomitant increases in 
tension. The effects of drugs on membrane poten- 
tial and tension of the chick amnion is under study. 


1. Fercuson, J. (1940), Amer. 7. Phystol., 131, 524. 
2. SrAmprui, R. (1954), Experientia, 10, 508. 

3. Butprine, E. (1957), Brit. Med. Bull., 13, 172. 
+. Boziter. E 1945), Amer j. Physiol, 144, 693. 

5. Curnpert, A. W. (1960), Brit. 7. Pharmacol., 15, 
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516 The Role of Calcium in the Effect of Acetyl- 


choline and Adrenaline on Smooth Muscle. 


Kingdom 


EpMAN and 


Smooth muscle which has been depolarized by 
immersion in isotonic K,SO,-Ringer still responds 


ACh 


to acetylcholine and adrenaline.''’ In the 


. 
= 
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depolarized as well a 


m le the presence of ¢ 
for the initiation of contr 
ponses of ACh and tl 
very similar Ca depen 
ized rat seminal vesicl 
\Ch and adrenaline 
Ca w removed fror 
restored at the same rat 
Calcrum itself induce 
of the depolarized st 
\Ch and adrenaline a 
thon produce a rapid 


even in a preparation 


The contractile « 


zed by the $-effect of ad 
tat a ity 
induced contraction ts pr 
and prenaline 


The experiments car 


esis that Ca is an carly 
muscular contractior 
adrenaline, although obvi 


eptors since they are 


antagonist mav have 


common, a mobilizing 


i Evans, and 1 


143, 474 


Eoman and (196 
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the polarized smooth 


found to be essential 
The contractile re 

ct of adrenaline show a 
Thus, in the depolar- 
mmetric responses to 
at the same rate when 
ithing fluid and are 
Ca is remtroduced 
tained contraction 
vuscle However 
top of a Ca contrac 


ct increas in tension, 


Ally ntracted to Ca 
is strongly antagon- 
Liltie Ir depolarized 

hibition of the Ca 


d by 10 * adrenaline 


fitted into the hypoth- 
k mm the mitiation of 
und the a-eflect of 
acting on different 
tagonized by different 


reaction step ir 


1958 Phy 


Sodium Exchange in Smooth Muscle. |. | 


C,O0DFORD nited K 


It has been shown that 


when pieces of guinea-pig 
oxygenated Krebs’ solut 


Na content, K content 


h muscle became 


Na in the tissuc exchanged 
when the bathing solut 
and this exchans 
resolution into intraccll 
ponents 

Other pieces of tacnia 
normal Ringer's solution 
one in which all the Na 
Li; the Na again wash 
initial half-life of O-5 mui 
in the muscle during the 
La Ringet As it was fi 
of the tacnia approac 
bathing solution after ¢ 
+ (©, the experiment im | 


that temperature and 


exchangeable Na was th 


teady state was reached 
soma coli were set up in 
ut 35 ( and that the 
mulin space ol the 
ant‘! Nearly all the 
th a half-life of 0-5 min 
had been labelled with 
0 rapid to permit any 


and extracellular com- 


equilibrated im a 


ul then transferred to 
had been replaced by 

f the tissue with an 
but a portion remained 
hour immersion in the 
that the Na content 

hat of the external 
tion of the muscle at 
was re 
proportion ol non- 


ich greater 


It is suggested that the Na which remained im the 


tissue in the presence of I 


is intracellular The 


low content of bound Na at 35°C would then 


indicate a low imtracell 


however approached 


ar concentration, which, 


concentration m the 


external solution at 4 ( This observation may be 
isecl to Interpret the normally very rapid Na ex 


change, and to resolve its separate components 


1. Gooprorp, P. J. and Hermansen, K. (1960 
J. Ph 153, 29P 


2. Gooprorp and Narrop. Unpublished 


Action of Cardiac Glycosides on a Smooth 
Muscle. |. Goprrainp and A. Goprrainp 
De Becker (Congo 


\ piece of guinea-pig ileum was used and bathe 


ul xvgenated Tvrode solution. Contractions 
vere recorded with an isotonic frontal lever 
Several cardiotonics have been studied (digitoxu 
ouabain, k-strophanthosicde ) 10 * to 5 10 
All caus a contraction ol the muscle 
relaxation appears in the same solution There is 
no relation between the dose and the height of cor 
traction This ts a tachyphylactic action 
The action of these drugs on cholinergic ot 
histaminergic muscle stimulation appears to b 


bipl as First we observed 


a potentiation ol th 
eflects of acetylcholine and histamine Phis poter 
tiation occurs simultaneously with the contractile 
response of the ileum to the glycoside and appears 
only when contraction is produced by chemical 
transmitters When the intestine is stimulated 
coaxially, the phenomenon still appears but in the 
presence of atropine, no potentiation is evoked 
This first phase is followed by a competitive inhi- 
bition of the effects of agonists Several factors are 
concerned with this inhibitory action: the concen- 
tration of glycoside in the bath, the time of contact 
before contraction and the contractile activity of the 
muscle itself Graphical representation of these 
factors give a typical saturation curve There is an 
obvious parallelism between these data and the 


influence of the same factors on ion exchanges 
Another point of similarity is the action of desox, 
cortucosterone. This drug which de presses the effect 
of glycosides on ion movements, reduces also thei: 
competitive action against acetylcholine an¢ 


histamin 


Effect of Hydrochlorothiazide on Renal 
Electrolyte Gradient in Glucose Diuresis 
and Diabetes Insipidus. |. |}. Bare. A. \ 
Brooks and R. M. Nout (U.S.A 


In edematous patients hydrochlorothiazide pro- 
duces saluresis and extensive water diuresis ly 
diabetes insipidus, on the other hand, thiazice 
actually diminish urine flow while rendering the 
urine more hypertoni The present experiment 
were designed to relate these actions of hvdro- 
chlorothiazide to the magnitude of the electrolyt 
gradient in the kidney 

Hydrochlorothiazide (100 me/kg/I1.\ did not 


alfect the renal electrolyte gradient in uninfused 
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Ihe infusion of 5 per cent glucose at 10 ml 


dogs 


min alone obliterated the renal electrolyte gradient 
Hvdro- 


gradient in the 


that is present in normal uninfused dogs 


chlorothiazide did not restore the 
dows 
ith experimental diabetes, a marked 


glucose-infused 


In rats 


gradient occurred, the sodium content increasing 


in the cortex to 500 meg kg 


Administration of hydro- 


irom 70 kg wet wt 


the papilla 
15 mg/kg orally in divided 


intake 


decreased more 


chlorothiazide for 3 days 


doses cle« cast | urine flov and ater 


promptly electrolvte excretior 


slowly The sodium gradient was minimall: 


allected by the hvdrochlorothiazide treatment 


520 The Role of Hyaluronidase in the Action of 
Antidiuretic Hormone. \. GINETZINSKY 
U.S.S.R.). 


In the state of dehydration the urine of all ter- 
restrial vertebrates contains hyaluronidas« 
zero level 
water loading when the sect ADH is 


When suitable experimental conditions 


I 


matic activity of the urine drops to th 


alter tion ol 


inhibited 
excluding electrolyte and dilution effect are created 
the correlation between hyaluronidase activity of 
the urine and the extent of diuresis is maintained 

administrated 


This 


Hyaluronidase inhibitors when 
directly into the renal artery increase diuresis 


effect appears on the side of the injection only 


If the structures producing antidiuretic hormone 


are destroyed hyaluronidase disappears from the 


urine, but after pitressin injection the urine re- 


acquires fermentative activity 


By means of the stop flow method, it was found 


that hyaluronidase appears in the urine produced 
Proximal urine 


by the distal parts of the nephron 
Cytological 


enzyme and _histo- 


contains no 


showed that renal 


ADH secretes a substance 


chemical investigations epi- 


thelium acted upon by 


containing protein 
Ihe intercellular cement and the basement mem- 


brane of the collecting ducts and of the distal parts 
of the nephron contain hyaluronic acid. The ADH 


hyaluronidase 


means ol 


effect is produced by 


The enzyme depolymerizes hyaluronic 


makes the 
permeability 


liberatior 


waterprool 


increases The 


tubule wall 


acid which 


Accordingly its 


and anti- 


osmotiu watcr then Is reabsorbed 


diuresis occur 


Renal Transport of Organic Anions: A Unify- 
ing Hypothesis. A. Desporounos (U.S.A 


7 Active renal tubular excretion of organic anions 
has been examined in an attempt to define the 
nature of the physico-chemical interaction between 
transported substrates and a postulated receptor u 
renal cells. Comparison of more than 150 organic 
anions permits tentative description of a general 

~ molecular structure which defines substrate speci- 


Intramolecular 


ficity of th transport system 
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components which appear to be essenual for trans- 
port include an unsaturated oxygen group C:O;: 
and an function COOH: 
SO,OH: SO,NH \ inter- 
action with the receptor can be satified by formation 
oxygen 


thre e-pomt 


bond at the unsaturated 


and both a hvdroge n bond and an 


hydrogen 


ol a 
C:0: 


bond at the anionic group 


These postulates 


are invoked to account for participation of such 
widely divergent structures as hippurates, penicil- 


lins, sulphonates, sulphonamides and organo- 


mercurial diuretics in what appears to be a singk 


transport function. 


522 The Effect of Diuresis and Diuretics upon the 


Renal Tubular Transport of Alkaline Earth 
Cations. M. Watser and Jf. R. Trowuncr 
U.S.A 


Recent studies in this laboratory indicate that the 


major determinant of the renal clearances of Ca and 
Mg in the dog is the simultaneous clearance of Na. 
Salt-restricted animals excrete little Ca or Mg, even 
during mannitol diuresis Infusion of saline leads 


to an increase in the clearance of Ca (corrected for 


protein-binding) which is approximately equal to 


the « hange in Na ( le arance; Me clearance increases 


even more 
These studies have been extended to an examin- 


ation of the Does were 


drugs 


effects of diureti« 


infused with saline at 5 ml/min until urine flow 
exceeded 5 ml/min. Following several control 
periods, either chlormerodrin, 4 mg/kg; chloro- 
thiazide, 10 mg/kg: or hydrochlorothiazide, 5 me 


injected intravenously Chlormerodrin 


in Caand Me clearance even greater 


ke were 
led to increases 


increases in Na clearance The thiazide 


than the 


derivatives decreased alkaline earth excretion 


although the natriuretic responses were comparabl 
to those obtained with chlormerodrin. Changes in 
filtration rate or urine pH were minor and could not 
account for these results 

The effect of ouabain was studied by 


Ca and Na clear- 


injecting 
30 ug/ke into one renal artery 
injected 


Filtra- 


ances rose in parallel several fold, in the 
kidney but not in the contralateral kidney 
tion rate cither fell or remained constant 

The drugs studied evidently exert profound and 
distinct eflects upon the renal tubular transport ol 


alkaline known 


actions upon 


earth cations in addition to thei 


Na re absorption 


523 Antidiuretic Responses to Neurohypophysial 
Hormones and Some of their Synthetic 


Analogues in Dogsand Rats. \\V.H. Sawyer, 


W. Y. Cuan and H. B. van Dyke (U.S.A 
The antidiuretic and vasopressor potencies of 
neurohypophysial peptide are not necessarily 


proportional The relative antidiuretic activity of 


a peptide may also depend on the species in which 


it is tested $y means of intravenous injection of 


= 
= 
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several neurohypophysial hormones and synthetic 
analogues in dogs and ats we have stucied the 
relanons between mole lar structure and anti- 
diuretic responses USP Standard, containing 
argimine vasopressin, wa sed as the basis for all 
COTM Par 

Peptides with lysine in the 8-position (lysine vaseo- 
press asotocn phenvialanine lysine 
asopressin when compar to B-arginine peptides 
arginine vasopressin, arginine vasotocin |, have less 
antidiuretic activity u es than rats. 5-lewcm 
ina mie oxytocnn are as active in 
dow ss rats H-arginine epiides produce a pro- 
tracted antidiurest hal antidiureti 
responses to &8-leucine analogues are briefer, and 
thers 8-lvsine analos are even more transient 
Ther ire no evident re ns between molecular 
tructures and the dura antidiuretic responses 
m of ol Vvasopre respornsecs rat The 
amino-acid in the 8-p fa peptide appears to 
be important not of relauve antiduretx 
potencies in dogs and rat also to the duration 


of antidiuretic action u 


Supported by USPHS H SS 


Histochemical Demonstration of Mercury in 
Renal Cells. |. wy (U.S.A 


kidney to 


Dimers aprol 


Mercurial diuretics act directly on the 
transport of Nat and K 


inhubat 


BAL) re-establishes transp w removing Hg fron 


the kadiney Evident! metal must occupy 
receptors in order to retar lectrolyte transport \ 
method for localizing He in renal tissue should 


therefore, afford significant inf ation pertaining 
to the cellular sites ar chanim of action of 
mercurial diuretics \ ethod and preliminary 
results are tendered in thes report ll stuches were 
performed using mongr lows and albino rats 
Animals were treated i e He ke body wt 
ether as one of 7 organic compounds or inorgank 
Hel, Portions of kid were fixed im acetone 


(TCA 


and 10 per cent tnchloroacety Shices 


were stained for He usu lithizone dissolved im 
ass fixed im TCA 
were embedded m parafi cut on a mucrotorne 
10-20 u), and stained. Colour developed only in 
the renal cortex of tissue and was most mtens 
in kidneys of animals treated with HeCl, Dhistri 
patterr were scammed m histological 


ectiions prepared tron vith mercurn 


cysteine He was discet in cytoplasm but not 


in nucte: of proximal ar istal tubular cells Basal 
portions of the cells appeared to contain larger 
concentrations. Hg wa apparent in tubular 
lumens, glomerular epitl wointerstitial 


Presence of the coloured He-dithizons complex was 


verthed by microphot analysis Light ab- 
sorption in cells was four « maximal at 465 mu 
which uw also the peak absorption band of the com- 


chlorotor 


era 


molved 


plex 
ported tw «a ( Whee 
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in Rats with Amino- 


SENFT 


Sedium Transport 
nucleoside Nephrosis. (; Germany 
Ocdema formation in rats with aminonucleosice 


nephrosis is accompanied by a decreas u 


glomercular hiltration rate and by an increase in the 


percentage of the glomerular filtrated sodium 
reabsorbed by the kidney tubules 

The experiments reported in this paper were 
mdertaken i order to find out if the relative 


sodium reabsorbed 


the 


only by a 


nmerease amount of 


ca decreased glomerular filtrate 


by a 
This 


contact of 


almost con reabsorbed normal! 


ning can tbe 


plane 1 prolonged the urmas 


vith tubular cells 

Ir widition, evidence has been obtained that 
amimonucleoside mduces augmentation of ti 
reabs rptlive Capacity of the kidney tubules 

These results were supported by experiments in 
whuact the distribution of sodrum-tons betwee 


extrarenal intra- and extra-cellular compartme: 


has been measured 


Influence of a Nephrotoxic Agent on the Renal 
Concentrating Mechanism in the Rat. (; 


Perers and P. R. Hepwaut (Germany 


Aristolochic acid is a  nephrotoxi 


agent said to abolish vasopressin antidiuresis in 
rabbits Its effects on the kidney function of rats 
were investigated A single dose (30 me ke i 

causes polyuria reaching a peak on the 8th day 
after myjecction Water excretion during thirst 


periods was increased 4-fold without a correspond 
Histological 


stuches showed mild degenerative changes in proxi- 


ing imecrease in electrolyte excretion 
glomeruli and 


The renal 


concentrating ability was greatly depressed on the 


well as distal tubuli, while 


collecung ducts appeared undamaged 


mai as 


Sth day after injection Maximum urinary osmo- 
larities were 995 81 mosm L. (normal controls 
with comparable urimary osmotic k 2092 
103 mosm The contribution (Na to 
total osmolaritv was reduced from 0-19 0-0] 
0-16 0-01 Exogenous vasopressin (100 mU/ke 
imjected during water diuresis, increased 
urinary osmolarity from hypotonicity to 549 68 
mosm Lin AA treated rats and to 631 56 mosm | 
mn control Phe contribution of electrolytes to the 
increased osmolarity was depressed in the AA 
treated’ rats GFR { ly was depressed to lf 
Clore, to 1/2 its normal value The clearance rau 
was imecreased from 0-67 
unity It would, therefore, appear that the passage 
of urea from tubular fluid to interstitial fluid and 
blood was impaired after treatment with AA This 
has been shown to contribute to the cor 


passage 


hanism and to be enhanced | 
he 


by AA or other agents may 


ceentrating mm 


vasopressin m dogs decrease in “perme- 


abulity to urea Caused 
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be a factor in limiting renal concentrating ability in 
addition to other known factors.'* * 7 * ® 
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527 Accumulation of *’S labelled Probenecid in 


Guinea Pig Kidney Slices. \V. Braun and 


H. Scuntewinp (Germans 
The excretion of actively transported organic 
acids across the renal tubular cells is inhibited by 
probenecid The mode of action of this effect is 
not understood as yet Beyer has shown that th« 
parent compound p-carboxybenzenesulphonamide 
itself is secreted 

To study this problem further, experiments have 
been performed with the aid of *°S labelled pro- 
It was found that probe necid was highly 
concentrated in rat kidneys 
Relative concentrations in kidney, liver, 
were 100, 27 4 


benecid 


following a singl 


injection 
heart and skeletal musck 12 and 2 
respectively Furthermore, accumulation of pro- 
benecid in kidney slices has been inve stigated by the 
method of Cross and Taggart and Beyer ¢ al 
Probenecid is readily taken up and highly concen- 
trated by guinea-pig kicines lices Plotting the 
substrate concentrauion against accumulated amount 


Michaclis con- 


stant of which is calculated to be 4-10-55 M 


yields a saturation type curve, the 


From these results we may conclude that pro- 
benecid is also actively transported by the renal 
Its affinity to the carrier system however 
is about 15 times as great as that of PAH Pro- 


seems Ver likely to act as a 


tubules 


benecid therefore 


competitive inhibitor like bromeresolereen and 
4 


bromphenolblue with high affinities and low turn- 
over, though the Lineveawer Burk plot shows the 


characteristics of a non-competitive inhibition 


Treated with a Placental 
Extract. A Double Blind Study. |. \ 


(U.S.A 


Impressed by the rarity of osteoarthritis during 
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pregnancy, the author investigated the effect of a 
placental extract in patients with this disease 

This is a controlled study of the effects of a 
placental extract in osteoarthritis. Eighty-four 
patients with osteoarthritis were studied in a double 
blindfold manner: one half received a placebo and 
the other half received the placental extract. The 


extract was a _ crystalline preparation 


placental 


injected subcutaneously in doses of 


twice weekly. The cases were 


which was 
150 mg once or 
followed for one year 

Moderate to excellent subjective and objective 
improvement was observed in 91 per cent of the 
placental treated patients as opposed to 15 per cent 
of the control group 

There were no toxic manifestations, no ev idence 
of sensitivity or diminishing response to therapy in 
group Their functional 


capacity as well as their sense of well being was 


the placental-treated 


improved The incidence of destructive bone 


”y roentgen examination was reduced and 


lesions 
the improvement was still evident to a significant 
extent at the end of the vear 

From the results, the author believes that osteo- 
arthritis is a deficiency disease caused by an inborn 
error of metabolism and that this deficiency may be 
corrected by replacement therapy with the placental 
extract which probably controls the release of 
essential hormones 

Excellent results can be obtained in many patients 
by the relief of joint pain and swelling, often with 


long-term beneficial effects 


Bulgaria 


ments with Ginseng. \. Perko, 


Pharmacological substances should be considered 
and studied not only as factors which can chaner 
the functions of the organism in one direction or 
another but also as factors which, without even 
provoking directly manifested effects, can change 
the reactivity of structures of the organism in such a 
subsequent (or simultaneous 


manner that the 


influence of most varied factors (including also 


would result in a reaction 
On the other 


pharmacological ones 
different from that usually expected 
hand, one would think that by means of such phar- 
macological substances we should also be able to 


influence, in a direction we desire, the pathologically 
changed reactivity in morbid conditions 

In experiments with ginseng it has been estab- 
lished that extracts from the roots of this plant 
faciluate the formation of conditioned reflexes of 
signal stimuli and make possible the manifestation 
of the effect of 


stumulating the conditioned reflex activity 


subthreshold doses of phenamin¢ 


At the 


EEG investigations show that ginseng 


Saliie time 


facilitates the occurrence of primary evoked poten- 


tials In experiments on a straight abdominal 
muscle of a frog, in a combined application of gin- 
seng and acetylcholine, a potentiation of the effects 
1s observed In threshold concentrations, ginseng 


ol. 8 
| 
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53! Mode of Action of Nigellone. Manrous and 
M. Ev-Dakuakuny (U.A.R 


14 tyichoine potentiate thew stimu- 


N 


530 Hormonal Effects of Different 


532 Antitussive Action of Oxolamine 3-Phenyl-5- 
:2:4-Oxadiazole . 


vesTRIni (Italy 


‘ 
oxadiazo 1 new compound synthetize 


comp 
, produced am ied in the Angelini Researe 


h Laboratories 


presents the following properts 


tit sive action 


al 


analgesic anti-inflammatory 


aspirit type 


aspasmolytic action of the papaverine-type 


al parations 
antipyretic and local anaestheti 


Cycle ANG alter antitussive action of oxolamine is particularly, 
reat nt produced Mict ivalil xperimental ‘ ugh induced by 
pregnant rats writating vapours, which produce inflammation and 
— Mea WHR proge- pa the bronchial tree Oxolamine is less 
aw uterus acti iwainst centrall oked cough The possi 
rat and animals bilit liscussed that the antitussive 


place through a 


pressive action on 


rent Dark 
' ntre and the anti-inflammatory and 


pa ! 


The Behaviour of Hypertensive Drugs on the 
Suprarenal Gland and Kidney Perfusion in 
estrada. On the othe Lup the Cat. P. D. Garcia pe Jaton and L. A 


extra | ced msi t n he Spair 


I he pharmacological controls of HI were 


4 
160 fhstracts 
4 
lating action on tl testinal motility The 
s obtai ' r experiments with 
Hiecllone is the active principle of the seed oil of 
\ / hich | ntly beer is 
as recently been tolated 1 
Cait KA bal andl guest 
wtivit the mat ‘ ali anc “as 
re la pri due to ba 
nore t wer nt pharna howical pr wer { 
il 
bys din ating wa ced broncl i pr 
u oer ia eT ull 
contr chal asthma m ch 
wa 
al \ istered a rai drops it ied 
tr atrmet case ith tave ra ‘ 
ha x<ic eflects ever hen given in 
eT rin animal experi 
nh was investi 
ther phar 
Al Of the drug are consiicred, ¢ 
‘ rictor fle wrtused bho esscl 
\\ cst a roegestavional 
ned pertensive effect on experimental anima 
har na The ‘ rang ula cking action on the peripheral cholinerg 
cha as it xi not anta nize the tlects of ol. 
em the intentions. 1961 
ati ra lr thi respect ‘ ct il in 
ivailable evidence points to the fact that the 
ransior to an active form im the blood 
mente nme 
rin the activity of the plain 
in threatened ahortios muscle fusiform cell membrane 
‘ nta rm to 
Is 
ra " terome } 
an « abbits increased 
. an action of th: 
n werght nsnicralle xtent thas 
uter ul that of ariect animals treated 
uterus 
A q 
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method and those of 


the Vane 


adrenaline and hypertensin on the isolated rat 


performed by 
uterus and the determination of pitressin on the 
blood pressure of pithed rats 

Fron the h pertensi edr igs ised, mils adrenaline 
revealed a marked vasoconstrictor effect which was 


abolished by adrenolytics such as Duvalidan or 


llidar 

Doses of 100-200 ue of SHT, of 200-500 ue of 
hypertensin and of 100-200 mU of pitressin produced 
little vasoconstrictor effect in the perfused kidney, 
and decreased the diuresi ery hul niy during 
periusion of both the suprarenal gland and th« 


could lightly wreatcr flects be obt uned 


Wi iweest that these lis may be due to a 
greater sensitulity of the prarenal tissue to such 
lrug we do not belive in a possible release olf 
adrenaline since we could not demonstrate thi 
sing the wolated rat The previous 
administration, 24 hr belore {25 or 0 me ol 
Iproniazid did not increase the effects of 5H On 
the other hand, 5HT does not seem to be stored iv 

ood cells, since the values of 5HT in hemolysed 


ampies were not greater than those ol the blood 


plasma 


Samples of blood plasma obtained 90 sec after 
the administration of pitressin and hypertensin did 
not give any blood pressure responses, nor did they 


influence the rat uteru 
There is a possibility that the small effect upon 
I 


the kidney of vasoactive drugs n 


heparinizati (Connor, Verney, Voet 
stated that the woconstrictor factor was not pre 
duced using heparinized bloox Some enzymatical 


renal factor might be responsible for the inactivati 
of SHT, hypertensin and pitressin in the presence of 
heparir possibly by a peculiar enzymatical des- 


truction of the drugs or the existence of a renal pool 


534 The Actions of Hepatocatalase upon Choles- 


terol and on Other Metabolites. |. Larorrr. 
P. P. Muser and F. G. Vaupecasas (Spain 


Besides the specific properties which are already 
known, hepatocatalase acts by inhibiting the forma- 
uon of lipoperoxides in vitro by the enzyme lipoxi- 
dase In addition, we have observed other antag- 
onisms between the enzymes lipoxidase and 
hepatocatalase in animals 

In these studies, we have been able to establish 
an action by hepatocatalase on certain metabolic 
processes [There ts a diminution of the increase in 
creatine, uric acid and 17-hydroxy-corticosteroids, 
etc. induced by the administration of lipoxidase or 
by other mechanisms and, clinically, an improve- 
ment occurs in various pathological conditions 
following prolonged administration of hepato- 


catalase The normalizing action on increased 
levels of cholesterol is specially interesting. Other 
actions have also been found: 1) facilitating the 


survival of animals with anoxia; (2) potentiation of 
some analgesics; 3) decrease in the toxicity of 


535 


digitalis; and (4) decrease in the cachectizing effects 
effects of medium doses of X-rays 


Phe systematic use of this enzyme has been mad 


possible by using a method devised by us which 
stabilizes it in permanent solid form Chis consists 
of yphilizing the cystalline enzyme in a solution 


ot disaccharicds 

Although the enzyme lacks acute and chronic 
toxicity even at doses higher than 10,000 U/ke. the 
pharmacologically eflective dose is limited as 
hepatocatalase may produce no effect either in 


large or small doses 


Isolation and Purification of an Anti-hyper- 
tensinic, Hypotensive Enzyme of the Soya 
Bean. G. acprecases, J. Martin, P. Muset 
and J. Laporte (Spain 


Defatted soya bean meal is extracted with acetate 
mull it H 4 ancl th Kirac alter treatment 

it! niu ne a icad a ite 1s 
lracu ull precipitates it! m 
ana active tractor Is i partial 
thermic denaturlization at 60°( Finally, the 
produ btained ts chr raphied in equili- 
brated Dt \l cellulo coiums at | H 7 the 
eluu is Carri t itt lium chloride solutions 
ol mcreasing concentration it UU 0-3 M 
Duri this last ri itl 


ties are obtam an 4 he an enzyme otf 
great antinypertensimic activit 
Wh this e1 re cubated with hypertensin, 
ihe amu { this octa yeplice are liberated 
Further dy of its enzymatic properties and 
characterist by testi it ith natural and 
synthetic substrates as well as in the presence ol 


eral substances which common] act as inhibitors 
or activators, seems to show that is a proteolytx 
enzyme of unusual characteristics which do not 


contorm well with any of those described up to the 


present time 


536 Pharmacological Actions of the Lipoxidase 
Enzyme and its Isolation by means of a 
New Technique. P. Musrer, J. Martin, 
J. Laporte and F. G. Vaupecases (Spain 


In order to study the peroxidative processes in 
the animal organism, the lipoxidase enzyme has 
been used It has been extracted from the soya 
bean by ourselves and from other san pl s from other 
laboratories 

Injection of this enzyme in animals (rats, guinea 
pigs, cats and dogs), produces a variety of reactions 
among others specially drowsiness ,paralysis, pul- 
monary exudation and, later on, hair loss. Other 
actions of a metabolic type, are increase excretion 
of uric acid, creatine, |7-hydroxycorticosteroids, 
el 


Its action is parallel and additive to that pro- 


. 
) 
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common peroxide formation 

Detailed study of some other properties, has 
shown that in the lipoxidase which has been used 
there were other protein fractions without lipoxi- 
dase activity 

For the isolation of pure lipoxidase in quantity, 
the technique of Theorell has been modified, using 


chromatography in a column of DEAE cellulose and 


elution with solutions of different molarities of 
sodium chloride By this method a fraction of 
lipoxidase in clectrophoretically pure condition 
has been obtained. Other fractions with other 


enzymatic activities have been separated 

The formation of lipoperoxides in vitro by lipoxi- 
das is inhibited by the presence ot he patoc atalase in 
the medium In the living animal the actions ol 
lipoxidase may be totally or partially antagonized 


by means of the hepatocatalase enzyme 


537 An Anti-hypertensinic Enzyme; its Action 


on Blood Pressure. |. \atprcasas, | 
Laporte, P. Muser and J. Martin (Spain 


During the investigation of several protein frac- 
tions of the sova bean and specially of the “hipoxi- 
das fraction ol Theore ll we observed an hypo- 
tensive action of unusual characteristics it 


retarded effects even alter intravenous injection and 


a prolor ged duration of action which does not 
increase proportionally with augmentation of the 
close © a certaim limit \ll this suggests that 
there exists an indirect effect mediated by some 


physiological substances 


By using chromatographic techniques at low 


temperature we have suc ded in isolating a pro- 
tem which, besides its hypotensive action, appears 
to be a proteolytic enzyme of great selective activity 
upon the peptide hypertensin. Concentrations of 


0-05 meml mbhibit the actuvity of a hypertensin 
solution containing 20 me ml! in 30-60 min 


Further its acthon upon other pep- 


tides A\CHT, oxytocin and vasopressin), pro- 538b 


amins and proteims, has been investigated It only 
shows activity on denatured haemoglobin, salamin 
and cupleu It does not alter the coagulation time 
of the blood and shows no proteolytic action upon 
casen It is not sensitive to iodoacetate, phenan- 
trolin and p-mercuric-chloro benzoate It does not 
keep well in solution at room temperature and is 
rapidly destroyed at 60 ¢ When lyophilized it is 


perfectly stable 

\ method of evaluation, based on the destruction 
of hypertensin, has been developed: the enzyme is 
incubated with Hypertensin Ciba at 25 °C, for 60 
min and atterwards the hypertensin is evaluated by 
the cat blood pressure test anti-hypertensinic 
unit is defined 


The enzyme shows very little toxicity and is not 


anaphylactogenic. 


duced by roentgen radiation, with which it has in 538a Thiamine et Dithiopropylthiamine. Etude de 


leur Métabolisme chez la Souris et chez le 
Rat, par marquage au Y. Coen, A. 
Uzan et G. Vacerre (France 


La dithiopropylthiamine est un dérivé lipo- 
soluble de la thiamine qui conserve les propriétés 
antinévritiques de la vitamine B, et qui, par voie 
orale se montre plus actif 

Nous avons recherché la cause de cette différence 
d’activité par l'étude comparative du métabolisme 
de la thiamine **S et de la dithiopropylthiamine *°S 
administrées par voie orale chez la souris at chez le 
rat Les méthodes d’autoradiographic, de mesure 
de la radioactivité, de chromatographie nous ont 
conduits aux résultats suivants 

1) Chez la souris: Il n'y a pas de différence quali- 
tative dans la distribution de la radioactivité selon 
qu'on administre l'un ou l'autre produit. Quelques 
organes se chargent préférentiellement: le foie et le 
rein qui sont fortement actifs, le myocarde, les 
graisses interscapulaires et le cerveau qui retiennent 
la radioactivité de facon moindre 

2) Chez le rat: La mesure de la radioactivité des 
principaux organes (foie, rein, coeur, cerveau 
montre une concentration constamment plus 
élevée pour la dithiopropylthiamine que pour la 
thiamine Dans le foie la radioactivité décroit dans 
le temps; dans le rein elle demeure basse; au 
contraire dans le cerveau et dans le myocarde elle 
croit progressivement dans les 24 heures. L’excrétion 
urinaire est plus importante pour la dithiopropyl- 
thiamine que pour la vitamine B, par suite d’une 
meilleure absorption intestinale du dérivé dithio- 
propyl 

L’analyse chromatographique montre que dans 
le foie la dithiopropylthiamine est transformée en 
thiamine 

En conclusion. La comparaison du métabolisme 
de la thiamine et de la dithiopropylthiamine, anti- 
névritiques, nous permet de penser que la différence 
a leurs propriétés biologiques est essentiellement 


dordre quantitatil 


Thiamine and Dithiopropylthiamine. A Study 
of their Metabolism in the Mouse and Rat 
by Means of Labelling with Y. Conen, 


\. Uzan and G. Vaerre (France 


Dithiopropylthiamine is a fat-soluble thiamine- 
derivative which retains the antineuritic properties 
ol vitamin B, while be ing more active when admini- 
stered by mouth 

The cause of this difference in activity has been 
investigated by a comparative study of the meta- 
bolism of thiamine *°S and of dithiopropylthiamine- 
‘*S administered to mice and rats by mouth The 
methods of autoradiography, of measurements of 
radioactivity and of chromatography have shown 
the following results 

| In the Mouse ; There is no qualitative diflerence 
between the distribution of radioactivity following 
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the administration of these two substances. Certain 


organs become selectively charged: the liver and 


kidney were very active: the myocardium, intra- 
scapular fat and the brain retained radioactivity to a 
lesser extent. 

2) In the rat: 
of the principal organs 
showed a constantly higher concentration of dithio- 
In the liver the 


in the kidney it 


Measurements of the radioactivity 
liver, kidney, heart, brain 


propylthiamine than of thiamine 

radioactivity decreased with time > 
the 
however, it increased progressive ly during the course 


remained low: in brain and myocardium, 


of 24 hr. Excretion in the urine affected dithio- 
propylthiamine more than vitamin B,, as 
dithiopropylthiamine is absorbed to a_ greater 
extent by the intestine. 

Chromatographic analysis shows that dithio- 


propylthiamine is transformed to thiamine in the 
liver. 
Conclusion: 
the 
thiamine leads to the conclusion that the difference 


Comparison of the metabolism of 


antineuritics thiamine and_ dithiopropyl- 
in their biological properties is essentially quanti- 


tative. 


Thiamine as a Nicotine Antagonist. 
I. YAMAMo710 (Japan). 


In our serial study on nicotine metabolism and its 
detoxication, thiamine was proved to be antagonistic 
to nicotine in various organs in vitro and this 
antagonism was stronger than that of acetylcholine 
or histamine suggesting that one of principal sites 
of action of thiamine is located in nerve ganglion 
From activity—concentration curves, this antagonism 
appeared to be a so-called competitive one being 
more typical than those of hexamethonium and 
TEA. 
associated with adrenergic action but antagonistic 
to the effect of bilateral 


occlusions of the common carotid. 


Thiamine is vasodepressing in dogs and not 


and 
It inhibits the 
These 
findings and those obtained from experiments on 
taken as illus- 


pressor nicotine 


depressor response to vagus stimulation. 
cat nictitating membrane may be 
trations of a ganglionic blocking effect of thiamine. 
Thiamine displayed a supressing effect probably 
based on the blocked adrenaline release of nicotine, 
on the nicotine-induced hyperglucaemia in rabbits. 

Diuresis by cigarette smoking was significantly 
inhibited by thiamine in man while it exerted no 
influence on the diuresis induced by hypophyseal 
suggesting that nicotine 
connected the 


and, 


posterior lobe extract 


antagonism by thiamine is with 


hypothalamo-posterior-pituitary system 
furthermore, it is interesting to note that no other 
showed this type ot 


nicotinolytic substances 


antagonism. 
Among related compounds to thiamine, thiazole 


derivatives containing an amino group at “2” and 
or phenyl group at other than “2” elicited an aug- 


mentation in antagonistic activity to nicotine. 
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540 Non-Hydrazide Monoamine Oxidase Inhib- 


54 


itors and Their Effects on Central Amines 


and Motor Behaviour. (. Everrrr and 
R. G. Wiecanp (U.S.A.). 
Iwo series of non-hydrazide MAO inhibitors 


have been investigated for pharmacologi« responses 
Levels of DOPA,. 


norepinephrine, epinephrine and sero- 


and biochemical changes 


dopamine, 
determined in whole mouse brain after 


tonin were 


giving MAO inhibitors alone or in combination 
with DOPA 
MO-911 


pynylamine 


A19120 
hydrochloride is an 
The 


concomitantly 


N-benzyl-N-methyl-2-pro- 
MAQ 


central amines 


active 
inhibitor in vitro and in vive 


increase with increasing 


These effects 


gradually 


motor activity and aggressiveness 

are enhanced after giving DOPA 
MOQO-1255 419757 ethyl-N-benzyl-N-cyclo- 

propylcarbamate) appears inactive by in 


itro tests, 


but is a potent MAO inhibitor in vive. Its effect 
on central amines are similar to MQ-911 Both 
MO-911 and MQO-1255 are five times more potent 
than iproniazid as determined by the uv eo DOPA 


MO-1255 has a duration of 
only 3 days as compared to 8 days for iproniazid or 
MOQ-911 in the Neither of these new drugs 
direct Nevertheless, 
giving the drugs to dogs, cats and monkeys, gradu- 


response test in mice. 


mouse. 


is a central stimulant after 


ally motor activity and irritability 


develops over a period of a day or more and then 


increasing 


slowly subsides. 

The 
havioural 
between dopamine and norepinephrine levels and 


parallel data on central amines and _ be- 


response suggest a close correlation 


reased motor activity and AGTESSIVENCSS 


Inhibition of Dopamine %-Oxidase by Amphe- 
tamine and p-Hydroxyamphetamine. 
(U.S.A.). 


Among several structural analogues of dopamine, 
amphetamine (phenylpropylamine) and p-hydroxy- 
amphetamine (f-hydroxyphenylpropylamine) were 
tested as possible inhibitors of dopamine %4-oxidase. 


The enzyme dopamine ($-oxidase which catalyses 
the conversion of dopamine to norepinephrine was 
prepared from adrenal medulla by the method of 


The 


S-oxidase by 


rate of 
dopamine and p- 
hydroxyamphetamine was determined by compar- 


Levin et relative inhibition 


amphetamine 


formed in 
the 


ing the amounts of norepinephrine-|-'*¢ 


an incubation mixture which contained only 


substrate dopamine-1-'*¢ and an incubation 


mixture which contained the substrate together with 


amphetamine or p-hydroxyamphetamine The 
linear increase of inhibition with the amount of 
added amphetamine or f-hydroxyamphetamine 
suggests that these two compounds are in competi- 


It is 


tion with the substrate for the same enzyme. 
likely that the enzyme (dopamine %-oxidase) which 


2) 


has been shown to be non-specific for dopamine 


: 


alse atalyses 


pP-hvdroxvan 


2. Pisano, J 
43, 


BooKER a 


tors 1959 


probabulity 


the oxidati 


phetamine 


] el 
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amphetan ne and 


the 


corresponding % 


are presently being 


The correlation 


pharmacological 


iroxyamphetamune 


$42 Pharmacology and Biochemistry of x-Methyl- 
Dopa in Man and Experimental Animals. 


U.S.A 


4 act 

Vialanine 
inman. Levels 
ur nadex { 
nsion 
ria re 
ethyl-dopa This 
he conversion of 


poncdir rinar 
monstratiwot fa 

cecal Viase 
pharmacologn 


ertensive patients 
licate considerable 
agent and possibly 
showed that singk 
ause depletion of 
iline m bram and 
arked depletion of 
nvolve release of 


ecarboxy 


2-4 davs alter 
By contrast the 
1 he Current 
x-methyl-amino 


ild clarify the 


terrelationships 


Further Studies on the Possible Rapid Syn- 
thesis of Norepinephrine from Administered 
3:4:Hydroxyphenylethylamine. M. 


S.A 


from our labora- 
the strong 


inistered to anacs 


Pape rs 


thetized dogs may be synthesized rapidly (within 
10 min) to norepinephrine Adrenal vein and 
femoral artery plasma samples or their aluminium 
oxide extracts when tested on the isolate pe rfused 
guinea-pig heart preparations show increased 
iInotropi responses overt the control periods, 
indicating imcreases im catecholamines from the 
adrenal gland and possibly from other sources in 
the bed We have made further observations 
along the tollowing lines which we are currently 


expanding in our experimental approach to this 


important problen |) Dopamine administered to 
adrenalectomized dogs (anaesthetized) results in 
increase in catecholamines in the femoral artery 
This s sts that other sources (bram and sympa- 
thetic post-ganglionic nerve fibres) may be actively 
engaged in synthesizing catecholamines from 
dopamine 2, Mice treated with dopamine and 
subsequent sacrificed, show increased quantities 


ol norepinephrine im brain above the controls 


These quantities of norepinephrine are even higher 
when the dopamune-treated animals are also treated 
with monamine oxidase inhibitors 3) Reserpine 
which eeps out the catecholamine stores, may 
block the synthesis of norepinephrine, as reserpinized 


dogs, administered dopamine do not show a marked 


catecholamines coming trom the adrenal 


incrca 
gland } Repeated administration of acetyl- 
choline to anaesthetized dogs and cats depletes the 
adrenal gland of its stores, but, when dopamine is 


administered, the catechola 


mines leaving the gland 
are increased within 10-20 min 
Data from a variety of experiments from cach of 


areas will be pres nted 


Sympatholytic Drugs, DOPA Awakening 
Effect and Enzymes. |. 
land 


L-DOPA (L-3:4-dihydroxyphenylalanine ) in larg« 


adocses produce an awakening eflect im re erpin 


pretreated white m'ce and monkeys."! (,uan- 
ethidin Ismelin) increases this effect, whereas 
bretvliur Darenthin) does not change it Phen- 


oxybenzamine (Dibenyline) blocks the symptons of 
and excitement caused by L-DOPA in 


overacti 

reserpine and iproniazid treated mice."* The 
results of the investigation of the influence m vitr 
and wu ot the above sympatholytc drugs upon 
the activity of some enzymes (decarboxvlase, serun 
and t e mono-amuine-oxidase) connected with the 
nogenesis and metabolism of catecholamines are 
reported ur liscussed 


1. Carusson, A. ef al 1957), Nature (Lond.), 180, 


1200 

2. BiascuKxo, H. and Curuscier, T. L. (1960), 7 
Phy 151, 272 

4. T. I 1960 Symposium on Adreneret 


Vechanisms, Churchill, London p. 440 
+. T. H. (1961), 7 et, 1 In press 
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545 Evidence for a Central Mechanism in Angio- 


tensin Induced Hypertension. |. P. Buckiey 
and R. K. Bickerton (U.S.A.). 


The purpose of this study was to determine if 
Angiotensin II possessed central hypertensive pro- 
perties and, if so, determine the possible mechanism 
of action Dog cross-circulation preparations, 
modified after that described by Taylor,'') were 
utilized in this study Leakage was determined 
using **'Il as the tracer substance and no leakag 
was observed over the 3-hr. experimental period. 
Angiotensin Il administered into the arterial inflow 
to the recipient’s head, in doses varying from 0-2 to 
+ meg/kg, produced consistent pressor responses in 
both the recipient and donor animals with pressor 
increments ranging between |2 per cent and 40 pet 
cent above normal levels in the recipient and 30 pet 
cent to OU per cent above pre-drug level in the 
donor. Central hypertensive responses were shorter 
in duration (0-5 to 1-0 min) than the pressor 
responses in the donor animals (2-0 to 4-0 min 
The central hypertensive response could be blocked 
by the administration of piperoxan 1-0 mg/kg into 
the recipient's peripheral circulation. The admini- 
stration of Angiotensin II via the femoral vein still 
produced potent pressor responses The data 
obtained in these studies suggest that Angiotensin I] 
produced an increase in blood pressure via two 
mechanisms l \ central hypertensive effect, 
probably due to a stimulation of central sympathetic 
structures and evoking peripheral sympathetic dis- 
charges, which are blocked by the administration of 
sympatholytic agents into the peripheral circulation ; 
2) A direct peripheral action on the vascular 
smooth musculature. 


Supported U.S.P.HLS. Grant H-3475 and Ciba Phar 


ceutical Products, Inc 
Taytor and Pace (1951), Circulation, 4, 563 


Vasoconstrictor Effects of 5-Hydroxytrypta- 
mine and Related Substances. \\ 
and A. (Switzerland 


With regard to vasoconstrictor activity, the 
sympathomimetic amines may be divided into two 
classes a) the catecholamines (adrenaline and 
noradrenaline) which act directly on the blood 
vessel wall: and (b) the phenylethylamin« c.g 
tyramine) which presumably act by liberating a 
noradrenaline-like substance from depots. The 
question still remains open, whether the vaso 
constrictor effect of 5-hydroxytryptamine (5-HT 
can be incorporated in one of the two above 
mentioned classes or has a character of its own. 

Studies were made in dogs anaesthetized with 
Numal and under ganglionic blockade’ with 
chlorisondamine The blood pressure reaction of 
intravenously injected 5-HT, tyramine and nor- 
adrenaline were recorded before and after adequat 
treatment with reserpine, cocaine and other 


substances 


of Papers 105 


Reserpine and cocaine inhibited the pressor 


reaction of tyramine and enhanced that of nor- 
adrenaline The vasoconstrictor effect of 5-H’ 
was inhibited by reserpine and high doses of cocaine 
Low doses of cocaine, however, potentiated the 
9-HT effect Noradrenaline infusion in reserpine- 
treated animals restored the action of tyramine, but 
not that of 5-HT. These and additional findings 
with other substances as, for « xample, local anaes- 
thetics, suggest that the 5-H T-vasoconstriction has a 
certain character of its own and that 5-HT acts at a 
level intermediate between the site of action of 


noradrenaline and tyramine. 


547 Ability of Vasoconstrictor Drugs to Cause 


Adrenal Medullary Discharge after “Sensi- 
tization” by Ganglion Stimulating Agents. 
J. W. McCunsiyn, Y. Kanexo and I. H. Pact 
U.S.A 


Administration of 1:1-dimethyl-4-phenylpiper- 
azinium iodide, nicotine or tetramethylammonium 
iodide subcutaneously, intravenously or into a 
lumbo-adrenal artery for 20 or more min, and in 
dosages that elicited litthe or no change in arterial 
pressure, caused the adrenal to respond to intra- 
venous or local arterial injection of small amounts of 
various vasoconstrictor drugs by discharging large 
amounts of pressor material that raised dogs’ 
arterial pressures by from 50-180 mm Hg This 
sensitizing effect of the ganglion stimulating agents 
persisted for one or more hr after discontinuing their 
administration After sensitization, partial con- 
striction of a lumbo-adrenal artery, or injection of 
potassium cyanide into the artery, produced 
responses comparable to those due to vasoconstrictor 
drugs; carotid occlusion or electric stimulation of 
the cut peripheral end of a splanchnic nerve did not 
cause the same large adrenal discharge Arterial 
constriction or drug injection did not have a sig- 
nificant effect on arterial 


pressure prior to treat- 


ment with a ganglion stimulating agent. Response 


1 into a lumbo- 


to vasoconstrictor rugs imyectec 
adrenal artery was prevented by simultaneous 
administration of a vasodilator drug The sensi- 
tizing effect of the ganglion stimulating agents was 
not prevented by atropine, spinal cord section or 
splanchnic nerve section Sensitization was climin- 
ated for prolonged periods by injection of very small 
dosage of TEAC or phentolamine into the lumbo- 
adrenal artery 

It is concluded tentatively that ganglion stimu- 
lating agents cause sensitization of a neurogenically 
mediated, local adrenal mechanism that responds to 
hypoxia by causing discharge of large amounts ol 


pressor material, presumably catecholamines. 


548 Studies on the Cardiovascular Actions of 


Antisympathomimetic Drugs. G. Benrry 
and D. R. Varma (Canada 


It has been reported that the anti-sympathomi- 


metic drugs phenoxybenzamine, dibenamine, piper- 


1 
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oxane, and phentolamine increase the urinary out- 


put of adrenaline and adrenaline in dogs and 


cats,'"’ and that phenoxybenzamine stimulates the 
heart and elevates the blood pressure of dogs in 
ganglionic blockade, which is prevented by pre- 
treatment with reserpine or guanethidine.” The 
present experiments have been carried out both to 
support the evidence that anti-sympathomimetic 
lrugs release adrenaline and noradrenaline, and to 
how that these drugs possess a direct hypertensive 
action. Cats and dogs m barbiturate anaesthesia 
were used. and the contractile torce of the exposed 
heart was recorded by a Cushny myocardiograph 
The drugs were injected her following transection 
f the cervical spinal cor ind’ vagotomy, or during 
ganglionic blockade Initially, all anti-sympatho- 
mimetic drugs depress cardiac contractility, 
however prolonged ca tumulation eventually 
ensued Phenoxy benzamune 2-10 meke) and 
libenamine (10-20 me ke stimulated the heart of 
the spinal dog and cat Piperoxane (2-5-5 mae ke 
and phentolamine (0-2 me ke) stimulated the 
heart of the cat durme ganglonk blockade 
Following reserpine | me ke given on two days 
the experiment enoxybenzamine, diben- 
amine, piperoxane, phentolamine, and hydergine 
make) had g hypertensive actions 
in the cat during gang mc blockade, and there 
was no cardiac stimulat The studies are be ing 
continued to determine he significance of the 
r ilts for the anti-svmpathomimetic effect 


wted by a er Med Research Cx 


Benrey ef a 1959, B 7. Pharmacol., 14, 380 
tenrey, Brit. 7. Phare In press. 


Effects of Vasoactive Drugs on Blood Flow 
and Work Performance in Skeletal Muscle. 


R. R. Sonnenscwem and L. Hirvonen (U.S.A 


In cats under chlora rethane anaesthesia, 
bservations were mae th arterial flow to the 


svstc and local 


pT sur am Al prod ced 
contractor he muscles stumulated 
at ec thr the erve Care was taken 
immate collatcral lation to the muscles 
amd : that flow to other 
and to skin wa net heel Reduction 
noremnephrine, clams he arterial inflow, on 
lathon of the svmpa « cham viele equa 
alent reductions m ‘ loree Intra-arterial 
of acetvichol histarmne at rates 
insufficient to produce mn fects resulted 
two pattern rise mecrease im flow 
with no change m mums lore or no change u 
flow with dimunution wu cle torce Cin the 
is mption that the «A mic AN 
index of nutritional fi © mierences may tx 
drawn: (1) norepinephrine and epinephrine produce 


parallel decreases in nutritional and non-nutritional 
flow as is the case with sympathetic stimulation and 
clamping of the arterial inflow; and (2) acetyl- 
choline and histamine increase non-nutritional flow 
and or decrease nutritional flow, prov iding, ot 
course, that no direct effect is produced on the 


muscle or on neuro-muscular transmission. 


Responses of the Human Vascular System to 
Adrenaline and Noradrenaline in certain 
Functional Circulatory Disorders. K. (rv: 
and G. Strom (Sweden 


Measurements were made of the effects of intra- 
venous and local intra-arterial infusions of adrenaline 
\, and noradrenaline (NA) at different dosage 
rates on the heart rate, arterial blood pressure and 
blood flow in the forearm and hand (using venous 
occlusion plethysmography 
\ group of normal subjects (NS) were compared 
to a group of patients with vasoregulatory asthenia 
VA) who showed a hyperkinetic circulation at rest 
as well as during muscular work along with indirect 
signs of an increased cardiac sympathetic tone 
Studies were also made on a group of patients with 


postural hypotension (PH) who showed a more « 
less complete disappearance of the nervous sym- 
pathetic tone and of the reflex control of the circu- 
latory system 

In VA, there is a high blood flow and a low 
vascular resistance in the resting forearm with a 
\ and low to NA In 


PH, the resting forearm blood flow equals the 


relatively high sensitivity t 


average norm and there is a relatively high sensi- 


tivity to A as well to NA 


Biological Inactivation by Oxidases and Time 
Course of Drug Action. H BLASCHKO 


United Kingdom 


\ithough the principal task of the enzyme- 
catalyzed oxidation reactions in mammals is t& 
serve the energy requirements of acrobic cells, a 
number of oxidases have been evolved which have 


as their main function the inactivation of sub- 


stances of high pharmacological activity. The role 
of these enzymes in the catabolism of the catechol 
amines, of 5-hydroxytryptamine and of histamine 
ws well known The mactivation of these substances 


and ther metabolic products, as far as it is brought 
about by these oxidases, is probably an exclusively 
intracellular process The significance of the 
imtracellular localization of amine oxidase and 
histarmmase for the time course of inactivation will 
be discussed 

More recently, extracellular amine oxidases have 
been discovered in the blood plasma of many 
mammals In vitro these enzymes act on many 
substrates of the intracellular oxidases Their 
distribunon in different mammalian species and 
thew substrate specificity has led to the suggestion 


that the principal substrates of the extracellular 
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oxidases in vivo are not the amines attacked by the 10-7 mg/g) was used the value for r was 0-74 


intracellular catalysts, but other amines (e.g. p < 0-01). 


spermine or spermidine) which are taken up from 


the lumen of the gastro-intestinal tract. Some of 
the natural substrates of these plasma oxidases have 1. CrHrisTensen, S. (1961), 7. Ather. Res., 1, 140. 
not yet been identified. 


554 Dietary Fatty Liver Prevention in Rats by 
Some Testosterone Derivatives. F. 
Italy 


552 Phylogenetic Origin of Detoxication Mechan- 
isms. B. B. Bropre (U.S.A.). 


Gyorgy ef al. reported that oestrone had a pro- 


Comparative studies indicate at the mi é 
omparative studies indicate that the microsomal tective action against the development of fatty liver 


enzymes in liver with catalyse the oxidation and 


induced in rats by a high fat-low protein diet, while 


glucuronide formation of drugs might not be 


testosterone propionate, given orally, did not show 


enzymes of intermediary metabolism. They can be 


this lipotropic effect 


considered as part of the biochemical changes that In the present study two testosterone derivative 
4 


occurred with the emergence of animals on to land 


were given parenterally, both at 12 uM dosage, 


Animals had to give up exposed semi-permeable dissolved in 0-2 ml of sesame oil, once a day for 15 


membranes through which they disposed of lipid- 


days to male rats fed with a diet similar to those used 


soluble foreign compounds ingested in food 


by Gyorgy 


Another way of disposing of non-polar foreign 


The first compound Was testosterone oenanthate 


compounds was achieved by the development of a TE). namely a full androgen. The other was th 
é é ‘ as 
number of non-specific enzymes which convert N-heptyl enol ether of testosterone oenanthate 
lipid-soluble foreign compounds to polar substances I En-7 which administered subcutaneously 
excretable by the kidney \ drug is therefore a revealed no appreciable androgenic and myotrophic 


‘ol. 8 
96 


yaradigm of a class of compounds to which the 
paradigm < activity, while it retained anti-mammary cancer 


organism has been exposed over the ages. 


action both experimentally and clinically 


\s shown in Table | both testosterone oenanthat 


and its N-heptyl enol ether significantly prevented 


553 Plasma Phospholipid Transfer across the 
Aortic Intimal Surface in Cockerels made 
Hyperlipaemic by Stilboestrol Treatment 
or Cholesterol Feeding. 

Denmark 


the increase of liver fat. Comparable results have 


been obtained likewise with other testosterone 


oenanthate enol ethers 


Table | 


Previously, an experimental procedure for the 


study of the rates of transfer of phospholipid (and — — resccokanias 

phosphoprotein) across the intimal surface was me er ce 

described.''' Normal and stilboestrol-treated cock- 

erels were used. For the calculation of the rates of 

transfer across the intimal surface, use was made of Bish fat dict 

a transfer coefhcient which is believed to express the rm $35 

number of ul. of plasma which contain an amount High fat diet 

of phospholipid (phosphoprotein) equal to that sie : 

passing the surface per cm* per hr. For both the 

phospholipid and phosphoprot« in the average value Ad Sprague ale ra 

for this coefhcient was close to 0-10 ul./em* hr in standard error of the 

both normal and _stilboestrol-treated cockerels 

Range: 0-019-0-33 ul./cm® hs 555 Action of Triton WR-1339 on the Intestinal 
In this abstract the results of a similar study con- Absorption of Fat. \!. Keawer and A 

cerned with phospholipid in cholesterol-fed cock- Cora (Italy 

erels are reported The average of the transfer 

coeflicient found in 15 cockerels was 0-113 ul./em?* The hyperlipaemic action of Triton WR-1339 (a 

he Range: 0-03-0-21 ul. hr polymer of p-isooctylpolyoxyethylenephenol ts duc 
The rate of the transfer of phospholipid in the according to several authors. to an increase of 

individual cockerels was calculated as the product cholesterol, fatty acid, and phospholipid synthesis 

of the individual transfer coethcient and plasma in the liver Other workers assign more import- 

phospholipid concentration When plotting the ance to the change of the  physical-chemical 

15 products thus obtained against aortic cholesterol properties of the serum proteins or to a supposed 

concentration (range: 2-88-9-26 mg cholesterol increase of lipid mobilization We injected in rats 

g wet wt a linear relationship was found The 200 me/ke Triton intravenously with and without 

correlation cocthcient, r, was 0-94 (p 0-00!) simultaneous oral administration of 2 ml 100 @ olive 


if aortic phospholipid concentration (range 6-62 oil The animals were sacrificed 18 hr later and 


> 
— 
. 


patients, oral SPG athamil 


yoerides hol rol and 


level of In lipacmi 


total “nl lowered serum triel 


Lipid Clearing Effect of Acid Mucopolysac- 
charide Extracts on Arterial Tissue. |. \! 
Mors J. J. O. A. Senjeme, | 


Freeman and R. Horema U.S.A 


f AMP (acid 
accharice pon aorti und arterial 


In Vivo Studies on the Nature of the Lipemia 
Clearing Factor. USA clear ch as cholesterol, neutral fats and the 


reterence 


The expert ul ascd on a com chondroitin sulphate A 


heparinoid-like 


The Effect of Ethanolamine on Changes in 
Lung Lipids Induced by Anaphylaxis. 


heparin and SPG re tabolic stuclie G. Svrrn (United Kingdom 


It has 


recently been reported trom this laboratory 


fr at wid, and alw hole blood clot that ethanolamine inhibits the release of SRS-A 
tine tire Bott ru ner ven by slow reacting substance of anaphylaxis im 
injection, and also when a tered orally together zed guinca pig lungs injected vitt pecit 

ith certain ad lathamil sodium antigen The known ceflects of ethanolamine on 
Heparin had a relative anticoagulant and phospholipid synthesis and phospholipid turnover 
SPG a_ relative ‘ wntilipaemic activity thus prompted an investigation of the effects ol 
Furthermore, tl nt tir eflect’ curves anaphylaxis on the lipid content of guinea-pig lungs 
tor th lt tet ‘ ty of onset and and the influence thereon of anti-anaphylactic doses 
In cov ces mn the ol ethanolamine \naphylaxis caused extensive 
anticoagulant un fl { heparim and alterations in the lipid content of sensitized lungs, 
SPO After inject SPC, labelled witl Ss especially the triglyceride, cephalin, lecithin, and 
radioactivity, metachr 1 and anticoagulant sphyngomyelin fractions. Lungs from animals 
eflect disappear ror | at the same rate which had been pretreated with ethanolamine and 
while clearing activity « « demonstrated for which had liberated no SRS-A during anaphylactix 
much longer Thi hat more than one shock showed much smaller alterations in their lipid 
mechanisn or enzyr lived m clearimne content Fractionation of the extracted lung lipids 


activity was accomplished by chromatography on columns 
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fr andi total cl 
lips The 1 " uned fron lipoper ins, and this reduction persisted tor some 
ach a m llowing tu alter discontinuing the drug Dhus, providing 
ta clearing activit may ha lesuralble 
therar tic eflects 
tal 
culture have beer tilizved tor the 
WR " " 
pa cars t bio-assay the lypid- ar 
om wcharK ul al and 
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Var nad tucdied 
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tissu 
raph if lo ill 
cet all he technique lac i 1 
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activill n ed m the cellular tet of this Vv | 
phenomenon This research ts reported and pre ol. 
ture 1961 
total W Human erum 
Lipa fror animal ar human artenal wall cell This 
win nthetu tech is presented as a metho { bio-assa 
Con for © m research on atherosclerosis and arterw- 
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clear! Particular is made two ti AMPs 
and hyaluronic acid, 
stuck 
ceri ct | blood 
clotting tir a her ere measured 
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silicic acid by the technique described by Turner 


ti ai 


Surrn, W. G. (1961), 7. Pharm. Pharmacol., 13, 

2. Tuner, D. A., Cox, E. V., Bauint, J 
R., Frercner, R. F., Huane, 


W. H. (1960), Fed. Proc., 19, 876 


\., 
and CEVALLOs, 


Central Action of Certain Drugs upon Gastric- 
wall Dystrophy. |. 5. Zavonskaya U.S.S.R 


The aim of the present study was to show the 


mechanism of action of central neurotropic drugs in 


preventing reflex dystrophy and astric-ulcer 


formation imduced by excessive irritation of the 


duodenum The experiments were carried out on 


rats and guinea pigs 


It is demonstrated that this action is not as- 


cribable to inhibited gastri we secretion, as the 


reventive effect upon reflex unpairment of trophic 


processes in the gastric wall stands in no relation 


to the intensity of the inhibitive action of the drug 


Thus, barbiturates (such as | inal) and certain 


other anticonvulsants Dilantiu trimethadione 


may, in appropriat dosag¢ proeauce the 


secretion, but luminal is 


action upon gastric ulce 


effective, and Dilantin and trimethadione ineflee 


tive in preventing reflex dystrophy The same 


difference exists between various classes of central 


cholinolytics 
In doses exerting the same inhibitive effect upon 


gastric-juice secretion, cholinolytics neutralizing 


arecoline action )c.g. benactyzine) are more effective 


in preventing reflex dystrophy than those neutral- 


izing nicotine action (e.g. trasentin 
An analvsis of the EEG 


author to draw the conclusion that, in the 


obtained enables the 


mechan 


ism of central neutropic-drug action upon reflex 


gastric-wall dystrophy, the most important part is 


pplayed by the blocking etlect upon the upper part 


f the reticular formation 


Mechanism of Ulcerogenic Action of 5- 
Hydroxytryptamine in Rat’s Stomach. |) 
Nixopyevie and T. Trayxov (Yugoslavia 

HI 


produce Vastric crosiol 


It is a well known fact that administered 
sand ulcera- 
LSD-25, 
which 


pertics) prevent the 


subcutancously 


tions in rats It is also known that 


BO! 


have marked antiserotonin p 


148 or some of the antihistaminic drugs 


gastric ulcerations normally provoked by serotonin 


It was recently shown that iproniazid also prevent 


serotonin gastric ulcers im mics 


Cour 


experiments were performed on 53 albino 


rats of both sexes of 110-150 @ body wt.. divided 
The first 


served only for control determinations of the con- 


into four groups group of 6 animals 


histamine 2-4 and 


0-07 in the 


centration ol 


serotonin (1°45 stomach The 


N 


stracts of Papers 


561 


562 Reserpine 


169 


second group of 16 animals was treated with 5-HT 


20 mg/ke subcutaneously twice on one day only: 


the animals were sacrificed 6 hr after the second 


injection There was an ulcer index of 11; the 


concentration of histamine in these rats’ stomachs 
was 15-3 1-8 ve. and of serotonin 3-06 0-25 
g The third group of 16 animals was given 


Antistin (30 mg/kg intraperitoneally four times) on 


in the 
previous group 


histamine 24 


and in the 
There 


g of stomach. 


and ame dose 


ame way as the was a 


ulcer index 
Ihe fourth group 


erotonin 3°38 0-125 


and 


of 15 animals was pretreated with ipromiazid 100 


mg/kg i.p 10 hr later ulcerogenic doses of 
were administered Dhere as an ulcer index of 
9-2 histamine 18-2 g of stomach and 
serotonm 4H 0-46 


With regard to the above results, we think that 


the following may be state« 1 Antistin (an anti- 
histaminic drug hich has almost no antiscrotoni 
properties), considerably reduces the 5-HT  pro- 
voked gastric ulcers in rat 2) Iproniazid did not 
show visible protective effect on gastric ulcer forma- 
tor and ticerogenic action of serotonin on 
rat stomach ts the re | {the histamine hberauneg 
properties of this bstance rather than of a direct 


Structure-Activity and Enzyme-Substrate Re- 
lationships of Histamine, Histamine Meta- 
bolites and Analogues in Stimulation of 
Gastric Secretion. T. Linx, F. G. Henpes 
son, K. K. Cuen and D. N. Benstay (U.S.A 


Phe structure—activity relationship of 6 histamine 


metabolites an derivative 10 
pyrazok 13 S-triazole 2 tetrazol il gucs ol 
histamine and 6 muiscellan: 3-aminoethyl com- 
pounds on gastric HCl secretion was compared u 
dog The ty isceptibility of these agents t 
histaminase and its relation t ino potentiation of 
their effects by a histaminase mmhibitor were also 
studied Linear dose—respon relationship wa 


effective 
Con- 


agents on 


obtained by oral administration of all 


agents resistant to the action olf histaminase 


trary to histamine, the action ol these 


gastric secretion was nm auemented by the hist- 


aminase imbuibitor The side eflects of these 


products resembled those caused by histamine 


Antihistaminics blocked the side effects of histamine 


and its derivatives but had cither no eflect or aug- 


mented the gastric response of the dog or cat to the 


sam ibstance Jt is pe ated that histamine 


and its metabolites or analogues act on the same 


receptor sites the receptor sites on the parietal 


cells are distinct from the receptor sites for histamine 


in other organs or tissucs The sienificance of these 


findings will be discussed 


and Gastric Acid Secretion. 


S. EmAs (Sweden 


The mechanism of the stimulating effect of 


= 
—= 
|: | 
etlect on the rat va icosa 
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reserpine on gastric secretion is unknown Several 
explanations are possi! For example. reserpine 


ma a act direct mn the acid secreting cells 


b liberate histamun r (c) elummate the gastru 


Reserpine causes the 


secretory inhibitor set 
release of catecholamu from central and peri 
pheral nervous structur This results in (d) a 
decreased activity sympathetic nervous 
system which may influence gastric secretion 

In non-anaesthetized gastric fistula cats''’ it has 
been demonstrated tha lat reserpine myections 


result in enhanced spontaneous secretion and in- 
creased secretory respor histamine and gastrin 
but lowered response nsulin hypoglycaemia 


To test the role of peripheral sympathetic 


ner nes svStem, Gastric a cats were submitted 
to extirpation of the coclac ganglia and to sympa- 
thee Following peration the secretory 
responses to histamine a rastrin were compared 


reserpine treatment 


0 meke bod " intramuscularly 
Neither the enhanced sp nce secretion nor the 
increased secretory res] ring reserpinization 
scemed to be influen the denervations 

Reserpine infused intravenously for 15 min in 
mnacsthetized§ cat an secretory 
respotise wsually withu r which lasts for at 
least four hours Thi retory response tis not 
influenced by the opera mentioned The 
crotomm content f wirc «6©mucosa remamed 
unchanged during reserpu 

Further experiments are in progress The site of 


secretion will be dis- 


of reserpine o 


1. EAs, S. (1960), Gastroenterology, 39, 771 
S. (1960), Acta P Scand., Suppl 


S. and Tuam, R To be published 


Influences of Posture on Gastric Function: 
Absorption of Glucose and Production of 
Acid. R. A. Lewss and D. Sar (Iraq 


Most studies of gastric function are concerned 
with motility or secreti However, since many 
drugs are absorbed from the stomach, it is also 


important to evaluate absorption. We have 


studied the absorption of glucose and the secretion 
of acid in 10 essentially normal adult males, and 
have compared result btained in the sitting 
position with results obtained in the same individual 
while standing 

We have employed the conventional oral glucose 
tolerance test, measuring tl blood level at hourly 
intervals after the administration of | ¢/ke glucose 
in 10 per cent solution At the same time we have 
measured the hourly urinary excretion of azure A 
liberated from orally administered resin (tubeless 
gastric analysis 

There was a uniform and statistically significant 
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difference in the peak of the glucose level, which 
was 52 mg per cent above fasting when the individual 
was seated 

These studies require further elucidation and 
clarification Nevertheless, one can conclude that 
for both the diagnostic tests employed, posture must 
be taken into account Furthermore, posture may 
affect the rapidity and completeness of absorption 
of orally administered drugs. Finally, unless and 
until it is shown that digestion is normal in the 
standing position, it would be safer to sit while 


eating. 


564 Mode of Action of Chlorpromazine. |. 5 


Guin and M. A. Sprrres (U.S.A 


The number of reports concerning the involve- 


ment of chlorpromazine (CPZ) with membran 


phenomena grows steadily Some of the mem- 
branes studied involved striated muscle, erythro- 
cytes, blood brain barrier, mitochondria, intestin« 
and synaptic vesicles. In most cases permeability 


to specit substances scems to bn decreased by the 
presence of CPZ Mitochondria, however, appear 
to exhibit opposite effects at high and low concen- 
trations 

If membranes are involved in CPZ action then 
two alternate hypotheses may bee presented to 
accoun lor its specify circumscribed central 
nervous system effects: (A) that certain areas of the 
brain concentrate CPZ and subject membranes 
within these areas to supra-eflective concentrations 
whil other unresponsive areas contain sub- 
effective concentrations; (B) that certain, perhaps 
unique, membranes are unusually sensitive to the 
eflect of CPZ 

Hypothesis A is supported by data showing that 
certain brain areas concentrate CPZ, e.g. after 
CPZ injection, the hypothalamus has been shown 
to contain 10° * M CPZ or more Such a tissue 
concentration statement does not necessarily indi- 
cate the concentrations in and around intracellular 
structures Thus, the mitochondrial function of 
brain has been shown to contaim 65 per cent of the 
total CPZ in a homogenat Likewise, isolated 
mitochondria remove CPZ from solution and con- 
centrate iu to the extent of 200 ueme mito- 
chond: ial N or more 

Hypothesis B finds support from experiments 
with isolated synaptic vesicles. Synaptic vesicles 
appear to be found only im the nervous system 
The release of acetylcholine by these organelles 


is inhibited by as little as 5 10° M CPZ. 


565 Effect of Largactil on Central Nystagmus. | 


BeroMann, J. LacumMann, M. Cuamovrrz and J 
Gutman (Israel 


The nystagmus response, evoked by clectrical 
stimulation in the nystagmogenic centre of the 


mesodiencephalon of the rabbit,'"’ is influenced in a 


| 
1961 
| 


characteristic way by intravenous administration of 
small doses of largactil (0-2—-0-3 mg/kg): (a) After- 
nystagmus is considerably enhanced: (b) The decay 
of the response under high frequency stimulation‘? 
is delayed or completely abolished; and (« The 
maintenance ol a umilorm, persistent reaction during 
intermittent stimulation is greatly improved. 

The effects can be tentatively explained by 
assuming cither a selective suppression of the 
inhibitory components of the nystagmus mechanism 
or a specific facilitation in reverberating circuits. 


1. LacuMANN, J., BERGMANN, F. and Monnier, M. 
1958), Amer. J. Physiol., 193, 328. 

2. BerGMann, F., LAcHMANN, J., CHarmovirz, M. 
and Gutman, J. (1961), Exptl. Neurol., 3, 487. 


The Neuroplegic Effect of Frenolon, a New 
Phenothiazine Compound. |. Borsy and 
L. Totpy (Hungary 


We made investigations into the neuro-sedative 
and toxic actions of the above compound and com- 
pared the results with those exhibited by chlor- 
promazine, perphenazine and thiopropazate, re- 
spectively 

With intraperitoneal or peroral administration in 
mice, Frenolon strongly inhibits the hyperactivity 
due to the orientational reflex Its 50 per cent 
inhibitory dose (ED,,) amounts to 0-23 mg/kg i-p. 
thus being 6-07 times as active as chlorpromazine 
in this respect. By the oral route Frenolon proved 
to be 3-1 times as active as chlorpromazine, it 
exceeded the activity of perphenazine and nearly 
equalled thiopropazate 

When using Schlichtegroll’s method, Frenolon 
exerted strong cataleptic action, its 50 per cent 
cataleptic dose (ED,,) being as high as 5 mg/kg per 
os in the mouse. Concerning its catalepsy pro- 
ducing cfheacy, this is somewhat higher than the 
other phenothiazine derivatives examined by us 

By means of Burn’s method, Frenolon, in doses of 
2-5-5-0 meg/ke by mouth, diminished the toxicity 
of benzopropamine. The hypermotility — state 
evoked by this excitant drug in mice was depressed 
by an i.p. dose of 0-25 mg/kg of Frenolon (60 per 
cent inhibitory effect), whereas chlorpromazine was 
able to inhibit only to 46 per cent in a dose of 1-0 
me ke 

Frenolon potentiates Hexobarbital anaesthesia in 
rats to the same extent as perphenazine or thio- 
propazate Its hypothermic effect is weaker than 
that of both the latter drugs 

Frenolon seems to possess low grade, acute and 
chronic toxicity by intravenous and _peroral 


administration, respectively 


567 On the Relation between the Ataractic and 


Some Other Types of Central Action of 
Some Phenothiazine Derivatives. |. |. 
Livpmov and K. S. Rarvsxy (U.S.S.R. 


Phis work has been undertaken for the purpose of 
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comparing Various aspects of central action exerted 


by neuroplegic drugs of the phenothiazine group by 
means of an assessment of the intensity of such 
effects exerted by each agent. The intention was 
also to find out whether any parallelism existed 
between the ataractic, the anticonvulsant, the 
central muscle-relaxant and the hypothermic effects 
of these agents. Aminazine, propazine, acetazine, 
mepazine, meterazine and etaperazine were the 
objects of this study. Luminal, possessing a marked 
depressing effect on central nervous system, was 
chosen for the sake of comparison. White mice and 
rats served as experimental animals. The experi- 
ments have shown that etaperazine and meterazine 
possess the most marked ataractic effect, propazine 
and mepazine the least, with acetazine and amina- 
zine occupying an intermediate position. _Luminal, 
according to our data produces no ataractic effect. 
The anticonvulsant effect was equally marked in 
propazine, aminazine, acetazine and mepazine 
Meterazine and etaperazine possess low activity 
in this respect. Central relaxant action was most 
pronounced with acetazine and aminazine, next 
with etaperazine and meterazine while propazine 
and mepazine were least active in this respect. 
Hypothermic action of the above agents in doses 
corresponding to ED,, of the ataractic effect mani- 
fested itself in the following manner: the greatest 
temperature drop (7 ) was seen after administration 
ol acetazine and propazine . aminazine and me pa- 
zine depressed the body temperature of animals by 
3-4; and, finally, meterazine and etaperazine in 
the above doses were practically unaccompanied by 
any hypothermic effect. In doses corresponding to 
ED, of the muscle relaxant effect, propazine, 
aminazine, mepazine and acetazine produced con- 
siderable hypotoermia: body temperature of ani- 
mals dropped by 7-11. Meterasine and etaperazine 
produced a drop of 2-5-4-5 

Summarizing our data, one may conclude that in 
some of the substances (etaperazine and meterazine 
the ataractic effect is pronounced, the anti- 
convulsive action ts practically absent, and the 
hypothermic and the central relaxant effects are 
moderat« In others (mepazine and propazine 
the anticonvulsive action is intense, while the 
ataractic and the muscle relaxant effects are much 
weaker than in the related substances 

Ihe results obtained show that in this series of 
phenithiazine derivatives no parallelism exists 


between the various type of central action studied. 


On the Influence of the Neuroplegic Drugs on 
Chemoreception. U. |. (U.S.S.R. 


he author studied the influence of a number of 
phenothiazine derivatives, aminazine, mepazine, 
propazine and etaperazine (Trilafon), administered 
intravenously and intra-arterially, on the sensitivity 
of the blood vessels in the hind-leg to acetylcholine 
and NaCl. Experiments were carried out on 
anaesthetized cats (uretrane, urethane with chloral), 


using the method of vascular isolation of the lower 
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limb (with preservatior ceutral pathways) per- 
fused by blood from a d r animal Blood pres- 
sure of the donor and tl pient was recorded 


and in certain experimmet the perfusion pressure 


in the blood vessels of the isolated extremity also 


was recorded 


Aminazine, propazine pazine and ectaperazine 
given to the donor intraver sly (in doses up to 
10 me ke) exerted no a iable effect in 
reception Suppressior hemoreceptors Was 
obtained by direct admu ration of these agents 
into the arterial bed wolated extremity 
Thus, neuroplegic drug he usual routes do not 
influence materially th <crttability of the chemo 
receptor Hence, intrava ar anaesthesia play 
apparently no significant 1 in the mechanism ol 


depressor action of these wwents on the vascular 


reflexes 


569a Photochemische Umwandlung von Pheno- 
thiazinen. Deutschland 


In Losung befindliche Substanzen von Pheno- 
thiazinstruktur welche tl i utisch benutzt wer 
det rden im Experim rch Bestrahlung mit 
sichtbarem oder ultravu m Licht in Kiirze zu 
stark rlarbten Verbind Durch 


Zusatz von reduzierenden, korpercigenen Stoffen 
konn inhre Photooxyvda rhindert werder 
Die erhaltenen Befunde t n zur Photoallergic. 
dix ach therapeutischem Gebrauch von Pheno 


Beziehung gesetzt 


thiaziner wobachtet wir 


569b Photochemical Conversion of Phenothiazines. 
(,. Urpan (German 


ibstar th a phenothiazine 
tro ad therapecutica were soon oxidized 
xp ully by wrradi h visible or ultra 
to re rured compounds 
Addi reducing ce the pre 

! r ph 1} ob 
al i reiats oserved 
alter al ithe | hiazine 


570 Failure of Ethanol and Barbiturates to Alter 
the Content of Brain 5HT and NE. |). Ii 
Lrron and G. L. Ges U.S.A 
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ethanol and barbiturates on brain amine content 
using specific spectrophotofluorimetric techniques 
Brain SHT and NE content of rabbits or rats giver 
ethanol or barbiturates was determined Althoug! 
the experimental conditions (doses, route of mnyjec- 
thon animal species et were kept similar to those 
tf the above-mentioned experiments, in our hand 
neither barbiturates nor ethanol, altered the brain 
content of NE and 5H1 An interference by 
barbiturates with the effects of 5HT was found in 
the heart of Venus mercenaria, which might account 
for the apparent increase of brain 5HT when this 
biological preparation is used to assay 5H 
However. in the case of ethanol a cause for the dis- 
crepancy between our negative results and the 
positive reports mentioned above could not be 


identified 


Metabolic Effect of Ethanol in Small Doses. 


E. S. PermMan (Sweden 


Rabbits pretreated with glucose and anaesthe- 
tized with urethane were used The oxygen cot 
sumption was continuously determined by the 


Benedict technique and the animal was connected 


to a closed-circuit system via a tracheal cannula 
Intravenous infusion of 0-2 ¢/ke ethanol (diluted in 


saline) increased the oxygen consumption 10-18 per 


cent The increase lasted about | hr The peak 
blood ethanol concentration was only 0-02 per cent 
in one experiment of this type Increased oxyget 


consumption was seen in the dose-range 0-1-0-3 ¢ 
kg. Higher doses usually caused no further increases 
in rectal temperature were noted in some experi- 
ments but the 1 spiration and blood pressure were 
mainly unaffected The blood glucose concentra- 
tion increased after ethanol Similar results were 
obtained during artificial ventilation of the animal 
after curarization indicating that the effect is not 
due to increased muscular activity Ganglion 
blocking with hexamethonium or bilateral planch- 


nic section did not abolish the oxygen consumptior 


increase indicating that it is not primarily caused b 
increased adrenal medullary secretion It is well 
known that ethanol is rapidly metabolized by the 
organism The present results suggest that ethan 


in a low dose-range increases the metabolic rate 


Electrically Induced Changes in Energy-Rich 
Phosphates of Brain Slices as Modified by 
Ethanol. (Finland 


Know! taboli changes mduced 


brain slice 


creased rates ol respiration, ol glucose 


utilization 


the 
phosphates ar thus retardatior ol 


mitochondrial oxidation This implies that the 


rapid mitial break-down of ATP and creatine phos 
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4 brain 5H’ nt in 1 at r repor ethan ar: 
co her chronically ation and of lactic acid formatior Studies with 
ora (ther re i il per irbita metabolic imbhibitor and pharmacological agent 
am ital a reas rau Hl incicate that ethanol may act directly o1 
col ng art of | abler brane 
ings, it wa cara 
the efiects of pote ints such as ONS 


573 


574 


Abstract 


phate at the application of electrical pulses would be 
slower in the Experiments 


based on the above hypothesi will be reported 


presence of ethanol 


Effect of Ethanol on the Di- and Triphospho- 
pyridine Nucleotide Content in Rat Liver. 
N. C. R. RAMA 


Finland 


It has been shown previously'': *) that a lowering 
of the DPN/DPNH ratio in the liver is brought 
about during ethanol oxidation The lowering of 


the ratio is primarily due to an accumulation of 
DPNH Fasted animals show a decreased rate of 
ethanol oxidation which can be increased to normal 


known 


DPNH. It is 


pyridine nucleotide 


by agents which re-oxidize 
that certain steroid hormones 
transhydrogenases) demonstrated in placental and 


liver function as coenzymes in transler of 
hydrogen between DPN and TPN 
postulated that the oxidation of 


shifts the DPNH 


form might affect pathways using the 


tissuc, 


It can thus be 


ethanol which 

the 

| PN system 

and through a transhydrogenase produce changes in 
CPN TPNH ratio 

Studies on the effect of DPN 

DPNH and TPN/TPNH content of rat liver will be 


presented and discussed 


ratio towards reduced 


the 
the 


thanol on 


1. Forsanper, RAmA and SvuoMALAINEN (1958 


Ceitschr Physiol. Chemie., 312, 243 
Newman (1959), 7. Biol. Chem., 234, 


2. Smiru and 
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The Induction of Alcohol Oxidation and Cata- 
lase Sensitivity to 3-Amino 1:2:4-Triazole 
AT) in the Intact Erythrocyte. Parks, 
T. and G. J. Mannerine (U.S.A 


catalase concentration of 


high 


mammalian erythrocytes it is 


In view of the 


somecew hat surprising 


that these cells, under normal conditions, appeat 


incapable of oxidizing alcohols Furthermore, in 


animals injected with 3-amino | :2:4-triazole (AT), 


erythrocytic catalase is unaffected while hepa 


renal catala become drastically inactivated 
Recent work in this laboratory iweested that these 
anomalies might be explained by the failure of 


erythrocvt normal conditions, to 


HO \ 


a marked 


washed ervthrocvtes ind im th cell 
stimulation of oxygen and cose uptake through 
an activation of the hexose monophosphate cyclk 
Pre i Di ethylene blue mediates this etlec by 
transport lectrons trom flavi nzymes (know 
to exist in erythrocytes) to O, H,Q, is a product 
flavin enzymatic activity When methylene blue ts 
added to washed suspensions of rat or human 


erythrocytes in glucose and phosphate buffer, these 


of Pape rs 
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become capable of oxidizing ethanol and 
when 


cells 
Furthermore, 
added to 
these 


methanol at significant rates 


washed 


and glucose are 


the 


methylene blue 


catalase of intact 
inactivated. ‘The kinetics of inacti- 


those observed when AJ 


ervthrocyvtes, 
cells become 
is added 


vations resembk 


to a crystalline catalase—purified peroxide gen- 
erator system In addition to methylene blue, a 
number of other susbstances elicit these effects. 
Potentiations are observed when methylene blue 


and ascorbic acid are employed simultaneously. 


Drugs and Ethanol 


Oral Hypoglycaemic 


Metabolism. W. C. Crark, R. J. Hares and 

P. A. Owens (U.S.A 

The popularity of oral hypoglycaemic drugs, 
tolbutamide (Orinase) and chlorpropamide (Dia- 


binese) in treating diabetes mellitus renders data 


ethanol metabolism 


concerning their effect on 

desirable. Such information may help to clarify the 
role of insulin in the metabolism of ethanol 
Clark,''’ Newman"? and others find ethanol meta- 
bolism accelerated by insulin Contrary findings 


are reported by Hirschfelder,'*’ Harger,'*’ Kinard 
and others 
Data 


normal 


obtained in this investigation show that 


had a disappe arance rate of ethanol 


aog 


standard error 


from their blood of 14-6 ) meg 

per 100 ml per hr After tolbutamide 30 m@e/ke, a 

rate of 21-6 0-6 mg, and after chlorpropamide 

100 me/ke, a rate of 19:1 0-7 mg, and after 

» mg/kg of phenformin, a biguanide hypoglycaemi 


ations 


drug, a rat 
\fter diabetes 


a higher 


obser 


e of 16 me (2 


alloxan and the 


pancreatectomy 


dogs had control rate (mean 18 me) and 
i 


after tolbutamide or chlorpropamide they had rates 
the 


treatment betore 


similar to those seen in logs following tolbuta 


mide or chlorpropamide induction 


of diabetes 


1. Crark, B. B. et 1941), Quart. 7. Stud. Alc., 1, 
665 
2. NEWMAN ef 1959), Ouart. 7. Stud. A 20, 
20 
Hirscnrecper and Maxwe (1924 Imer. 7 
Phy 70, 520 
HarGcer and 1935 Phar 54, 


576 Hypoxaemia Test for Evaluation of Agents on 


Experimental Coronary Insufficiency in- 
duced by Atherosclerosis in Rabbits. |. | 


\ PaBacunick, | and M. M., 

Winpury (U.S.A 

Th hypoxacmia t lor t lectrocardl graphic 
diagnosis of coronary imsutfhcien has been em- 
ployed by Winburvy ef for the evaluation of 


= 
j 
14) 
NARD and Cox (1958). Quart. 7. Stud. Al 
thesize significant amounts of INA means of 195 19, 
testing this hypothesis was offered by the finding of het : 
Brin and Y¥ to that helene hi vided to 
is 
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the state of the coronary circulation of rabbits fed a 


2%. cholesterol diet. When these animals breathe 
a 10°, 0, : 90°, N, gas mixture (Gas 1), the result- 
ant hypoxaemia was accompanied by an S-1 
segment depression Ml recently the procedure 


has been improved by changing to a gas mixture of 
6-5 0, : Co, N, (Gas Il 

S-T segment depressions 
holesterol diet At this 


Gas II induced mark« 
within 7 weeks on the 
time, Gas I did not significantly alter the electro- 
cardiographi cholesterol-fed animals. 
At the end of 14 and 18 week 
caused S-1 


gressively at cach time 


contour 
of this diet both gases 


depression, mcreasing pro- 


period studied However, 
Gas II elicited a greater S-T segment depression 
than Gas I 

The effects of several drugs have been evaluated 


breathing Gas I] Iri- 


in cholesterol-fed rabbi 


paranol prevented the S-T segment depression 


during the period of drug administration, whereas a 
MAQ 
effect 


Concurrent 


inhibitor, JB 6, had no demonstrablk 


feeding propyithiouracil with 


cholesterol reduced the severity of the S-T segment 


depre 


imer. J. Physiol, 200, 642 


1. Weeeury ef al. (196! 


Glycine and Glucuronic Acid in Salicylate 
Intoxication. A. Giazar and H. N. Wricnt 
U.S.A 


Dogs anaesthetized with sodium pentobarbital 


were given a dose of O-. sodium salicylate per 


ke intravenously, a dose which is fatal within 2-4 


he Determinations of the blood pressure and pH, 
plasma salicylate and al carbon dioxide, the 
respiratory rate and ©, as well as the urine 
salicviate, were mack or glucuronic acid 
was given to the dogs a salicylate admuinistra- 
thom was finashes 1} Hlectiveness of the use of 
any these two ypared with other 
treatmen The result that glycine in a 
bicarbonate ture riven mira 
lv saved tha m fatal salicylate eflect 
and the plas alu ale : ecreased by 92 per 
cent and ur xcretion was 90 per cent 
in if te (slucurom a tcarbonate 

glucose totomic mixtur ases the excretion of 
salicyl muronn Kila plasma salicylate was 
decreased by about t Ty 4 three dog 
were saved and t hur he treat 
ment was compared c ol sodium r-lactate 
thromert 20 per cent 
glucose, sodnur warlx l sodpum carbonat« 


and was found to bx all of then 


$78 The Uptake of Labelled Lipoprotein Fractions 


by Isolated Human and Animal Arterial 
Endothelial Cells. \. | 
m. USA 


ARINI- ROBERTSON, 


The transport and metabolism of aqueous micro- 
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emultions of protein-bound cholesterol-4-'"C and 
‘H by human and animal intimal cells from large 
arteries of normal and hypercholesterolemic donors 
were followed in short-term organ cultures Two 
different cell types can be distinguished by thei 
lipid uptake and relation of subcellular structures to 
lec tron 


cytoplasmatic droplets as seen with the 


microscope \ shift of cholesterol-phospholipid 
complexes from the piasma membrane to the cyto- 
plasm occurs before extracellular lipoproteins are 
incorporated 

Sodium heparin at concentrations of 5-10ug/ml 
produce a marked inhibition of this transport This 
effect seems to be independent of the known action 
of heparin on hyperlipaemic plasma and related to 
changes on the electrical characteristics of the cell 
membrane. 

These findings are in agreement with the studies 
of Capraro et al. on the permeabilizing effect of 
heparin for Ca ions and von Jancso on phagocytosis 


These 


suggest that the action of heparin at cellular level is 


of colloidal gold particles results strongly 


similar to that of other surface-active agents and 
provide further evidence of the importance of sur- 


face charges in cellular transport mechanisms. 


Supported by @ ts from the American Hear 
Ne York Heart Associa und U.S. Public Hea 
1} work was done du u of an I 
atorship of the American Heart Associatior 


ru the temure 


Differential Effects of Meprobamate on Con- 
ditioned Renal and Motor Defence 
Responses. S. A. Corson, E. O'LEARY 
Corson, R. A. Dyxman, J. E. Perers, W. G 
Reese and L. D. Seacer (U.S.A 


Conditioned motor defence 
responses (CAR 


water-loaded 


responses and con- 
ditioned antidiureti were de- 
dogs with 
implanted cystostomy tubes by pairing tones with 
shocks to a forcleg The 


during CAR had a high osmolarity 


veloped in mongrel 


electri urine secreted 


accounted for 
chiefly by increased urea concentration |, suggesting 


the participation of pituitary anudruretic hormone 


Ir erTtal types of dogs these CAR develop rapidly, 


with tome, and are extremely 
difficult to extinguish The CAR ar 
by marked retention of Na, K and Cl Similar 
CERR 


\dmuinistra- 


become mtensifiec 


accompanied 


conditioned electrolyte retention re Sponses 


were ce veloped in hydropens dogs 


tion of trinated water demonstrated that the con- 


ditioned antidiuresis was not a result of whibition 
of the absorption of water from the gastrointestinal 


tract ral administration 


meprobamat 20 


ay abolished or markedly inhibited the 
CAR and CERR but had no inhibitory influence 


on the conditioned or 


60 me ke « 


inconditioned motor defence 


responses also ameliorated the un 


Nie probamat« 


conditioned antidpuretic re sponses to clectric shock 


(Control expermments demonstrated that mepro- 


bamate fer s¢ exhibits no diuretic properties in dogs 
interise 


not exposed to stress In one dow ar 
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schedule of experimentation designed to develop 
conditioned diuretic responses led to the develop- 
ment of a paradoxical marked and sustained anti- 
diuresis in response to the administration of the 
conditioned stimulus reinforced with a water load. 
Under these conditions it was impossible to demon- 
strate any evidence of conditioned diuretic responses 
Administration of meprobamate not only elimin- 
ated this paradoxical antidiuresis, but permitted the 
development of conditioned diuretic responses. 


Reduction of Toxic Effects of Radiopaque 
Contrast Media with Curare and Procaine. 
F. M. Bunce (U.S.A.). 


\ variety of radiopaque media were examined 
while studying the collateral blood supply to the 
brain in the dog. Of these, sodium acetrizoat« 
produced the best results radiographically, but had 
the disadvantage of causing toxic effects which 
varied in severity according to the site of injection 
Administration of 10 ml 70 per cent sodium 
acetrizoate into the common carotid artery of the 
anaesthetized dog caused mild clonic convulsions 
which persisted for 1-3 min Introduction of the 
same quantity of the medium into the internal 


carotid artery provoked a very severe response 
characterized by violent tonic-clonic convulsions 
and marked extensor rigidity which would termin- 
ate fatally in 5-10 min unless artificial respiration 
was begun. When the medium was administered 
into the vertebral artery, violent tonic-clonic con- 
vulsions occurred during the injection followed by 
death from respiratory arrest within 1-3 min 
despite artificial respiration. These results indicate 
that the material may have passed through the 
blood-brain barrier to affect directly the medullary 
respiratory centre. 

In an attempt to reduce convulsive activity, and 
obtain better radiographs, 3 ml | per cent procaine 
were injected into the vertebral artery followed by 
10 ml 70 per cent sodium acetrizoate. Mild 
clonic-type convulsions occurred resembling thos« 
which followed injection of the medium into the 
common carotid artery Similar results were ob- 
tained substituting 3 mg tubocurarine chloride for 
procaine However, when a combination of pro- 
caine and curare were administered previous to 
injection of the contrast medium, toxic manilesta- 
tions included only mild muscular twitching and a 
decreased respiratory rate This protective effect 
continued for 2 hr, even though the medium was 


re-injected at 10-20 min intervals. 
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580 Bradykinin and Vaso-Dilating Polypeptides. 


Introductory Remarks. S. von Evirr 
Sweden 


Bradykinin and Vasodilating Polypeptides. 
M. Rocna & Sivva (Brazil 


The name “Kinin” suggested by the English 
authors micht be useful by applied to the class of 
tissuc hormones of a polypeptide nature acting upon 
smooth muscles and having vaso-active properties 
either increasing or decreasing blood pressuré 


This definition would exclude the neurohyvpophvysis 
| 


hormones, but would include the angiotensins and 
possibly also substance Pp \ characteristic of the 
Kinin-hormones ould be not to have special 
glands of cretion, being released from imactive 
precursors bradvkininoget angiotensinoget or 
from diffuse stores in the intestinal tract or th 
central nervou vsten bstance-P On the 
other hand, the suffix “kinin” preceeded by the name 


polypepudes of uncertain nature potted om the 
enoms of the wasp espakinin) or of the scorpion 
scorpiokinin) or of the hornet wnetkinu Also 


bradykinin-like activity, might be properly designec 
as irokinit Sucl ari menciature moient 
ol cours ca nil i r kre 
the chemical consistitution of the different men- 


tioned principles progre 


Structure and Actions of Pure Bradykinin. 


D. and G. P. Lewts United 
Kinedor 


Bradyvkinu irvpsin r snake 
} 


venon bulu irac 


blood protem The me j formed bv the action 


mith is 


nak enom and is a nona ytacle Arg. Pro. Pro 
Gly. Phe.Ser. Pro. Phe Bradyvkinin has been 
synthesized and the chemical and biological proper 


ties of the synthetic material are identical with those 
i the natural ibstance 
Pure bradykinin has five pharmacological actions 


smoot structure am 


permeability, acc 
mulation and migration of leucocytes and pai 
production The biological properts ol other 
peptides will be compared with those ol bradykinu 
and the role played by bradykinin in physiological 
and pathological reactior ill be discussed im 


relation to its pharmacological action 


Synthesis of Bradykinin and of Structurally 
Related Peptides. K. A. Botssonnas (Switzer- 
land 


Immediately after the disclosure by Elliott ef 


of the octapepudy sequence H-Arg-Pro-Pro- 
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Gly-Phe-Ser-Phe-Arg-OH) they initially proposed 
for bradykinin, the research group per- 
formed by several routes the synthesis of this 
octapeptide which was not only shown to be devoid 
of nological activity but also to behave differently 
from bradykinin toward chymotrypsin Starting 
from the assumption that the proposed sequence 
was probably incorrect and that an error was more 
likely to be present in the middle than at the ends of 
it, the author's group undertook the systematx 
synthesis of the more probable alternative struc- 


tures One of the oct ptides so synthesized 


«t} 
H-Arg-Pro-Gly-Phe-Ser-Pro-Phe-Arg-OH was 


found to possess a small bradykinin-like activity 


This prompted the author's group to prepare the 
nonapeptide (H-Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe- 
Are-OH), which was found to possess all the bio- 
logical and chemical properties of natural brady- 


kinin 


Lewis and Horton (1960), Biochem. 7., 


76, 16P 


Actions of Bradykinin-like Synthetic Polypep- 


tides. H. Konzert and E. Sturmer (Austria 


Bradykinin and Vaso-Dilating Polypeptides. 
Antagonists of Bradykinin. Hi. © J 
(United Kingdom 


Antagonism to bradykinin being studied 


becaus 1) specific antagor ht to ehuc 
date the physiological or pathological functions of 
this and related kinin ss antihistamines have 
heiped to ctari he huista ‘ the 


thon 

In the guinea-pig, antipyretic analgesic drugs 
potentiy antagonize bradykinin im tt broncho 
constrictor action antagonism 1 
sible by higher doses ol Dra kinin and is specit 
the drugs being effective at doses that do not affect 
bronchoconstriction due to histamine, acetvicholine 


or hydroxytryptamin Likewise, antagonists of 
histamine, acetylcholine and o-hydroxytryptamuine 
do not suppre bradykinin bronchoconstriction 
Collier and Shork tha he order ot 
potency of analgesic antipyretic drugs as anti- 
bradykinins correspond lairi cChosely vith that 


found by Winder, Wax, Burr, Been and Rosiere'* 


for the suppression of skin etythema caused by 


iltra-violet radiation in the guinca-pig 

Although Lecomt has reported that high doses 
of phenylbutazone antagonize the hypotensive 
action of bradykinin in the rabbit, we have found it 


difficult to show speciiic antagonism acuions ol 


bradvkinin other than bronchoconstriction, such as 


ad 
| | 
po Kin ity KI wn arugs 
rere }) antibradykinins might have therapeutic value 
relation of drugs to the relea activity and destruc- 
ing 


hypotension in rat and inca-pig, skin wealing in 


guinea-pig and constra w relaxation of wolated 

pieces of intestine 1} results sue@est that at 

least twe iflerent pe ceptor for bradvkinin 

occur m tissues So lar. antagonism can be readily 

shown at only one of th types receptors in the 

smooth muscle of the re ratory passage 

H. O. H J]. A., SCHACHTER 
M. and SuHor.ey, P.G 959). 7. Physiol., Lond 
149, 4 

2. Corumwr, H. O. H J]. A., SCHACHTER, 


and Suortey, P.G 960), Brit. 7. Pharmacol 


15, 290) 


H. O. J. and Suortey, P. G. (1960), 


B 7. Pharma 15, 6 

t. Winner, C. V.. Wax, Borer, V., Been, M. and 
C. 1958 irch. int. Pharmacod 
116, 
Lecowrt ] 1959 ! a, 14, 


Bradykinin and Other Capillary Active 
Factors. Scuacnrer (United Kingdom 


Bradvkinin and serum kallikrein are among the 
most active substances in mereasing capillary per- 
meabuilit and thew ettee ire extremely samular 
m th respect When ntradermally imto 
guinea-pig vith crculat pontamime blue dye 
both prox ¢ lessons of a intense blue colour 
thar © produced b tamine, and blueime 
appea hin 2-3 mu ntradermal myection 
whereas the delay with histamine ts 4-6 min Dhes 
are both more effective ealine agents than 
histamine im the lower concentrations, and thew 
‘ curves difler from that of histamin 
im tha hee show a pror need flattening with 
higher concentrations Dhear etlects are unatlected 
by dose mepyramine which suppress the response 


Our results suggest that action of kallikrem 
is due t he release of ka u vith which brady- 
kinin appears to be identical (Holdstock, Mathias 
and Schachter, 1957 Kallidin also increases 
capillary permealnlity and us eflect is like that of 
brad Alnin 

Plasmin has little or no action on capillary 
permeatniity, and it releases little or no kinin from 
plasma Our results that kallikreim, and 


not plasmin, is the active agent in plasma which 


releases kallidin 


1. Hotosrock, D. J Matuias, A. P. and 
SCHACHTER, M 1957). Brit. J. Pharmacol, 
12, 149 
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587 Some Effects of Bradykinin on the Central 


Nervous System. R. Carex (Czechoslovakia 


No attention has been paid to the action of 
bradykinin in the central nervous system. In the 
present experiments behavioural changes after the 
intraventricular injection of bradykinin in mice and 
cats and interaction of bradykinin, leptazol and 
strychnine were investigated 

The intraventricular injection of bradykinin in 
cats causes typical changes of behaviour The 
animals have motor disturbances, muscular twitches 
they lie down in bizzare positions and, finally 
mainly tonic, exceptionally clonic convulsions occur 
Vegetative functions are markedly altered hyper- 


ventilation salivation mucturition defecation 
mvdriastis Slightest touching causes clntimuocus 
miaow ing \fter 60-90 min, the animals become 
normal again \fter intracerebral injection im 


mice there is motor excitability, pilomotor reaction, 
tachyvpnoca and often convulsions 
\s may be expected from the previous results 


bradykinin after intravenous Injection Mmcreases the 


convulsive action of leptazol and strychnine These 


results are further discussed 


588 Pharmacology of the Lung. Introductory 


Remarks. G. Litjestranp (Sweden 


589 Effects of Drugs on Pulmonary Vessel Tone. 


E. (Sweden 


590 Influence on Pulmonary Circulation of 


Acetylcholine. 8. SOpeRHOLM (Sweden 


591 Influence on Pulmonary Circulation of 


Serotomin. (;. Boys Sweden 


592 Influence on Pulmonary Circulation of 


Histamin. H. Wesriinc ‘Sweden 


593 Influence of Drugs on Bronchial Circulation. 


Aviapo (U.S.A 


594 Effects of Dust and Drug Inhalation on Airway 


Resistance and Lung Capacity. ©. Hrymans 
and L.. Dautresanpe (Belgium 


595 Influence of Drugs on Bronchiolar Smooth 


Muscles. H. Konzert (Austria 
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